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if it’s worth 
engineers’ time... 


...it’s worth 


engineered wire 


An ever-increasing number of insula- 
tions for an ever-increasing number 
of electrical and electronic products 
puts growing emphasis on specialized 
wires engineered for the job. Your 
engineered product merits Belden 
wire engineering service. 
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Belden 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


Magnet Wire * Lead and Fixture Wire * Power Supply Cords, Cord Sets and Portable Cord ¢ Aircraft Wires 
Welding Cable * Electrical Household Cords * Electronic Wires * Automotive Wire and Cable 





NEW DEPARTURE 


<)>. 5 advantages of 
"— New Departure’s 
Sentri-Seal ball bearings 


in electric motor applications 


@ SEALED AND LUBRICATED FOR LIFE! No 


need for relubrication; no danger of over- or 


under-lubrication. 


SIMPLIFY DESIGN! Eliminate need for 


separate seals and grease fittings. 


CARRY LOADS IN ANY POSITION! Moving 
parts are held in positive alignment, regardless 
of motor mounting position. 


WEAR IS NEGLIGIBLE! Require no attention 
for adjustment for wear. Have a reputation for 


outiasting the products they serve 


QUIET-RUNNING! New Departure ball 
bearings are precisior made, run smoothly 


Their uniformity is ao guarantee of dependability 


DIVISION OF GENERAL MOTORS 


NE WwW DEPARTURE 


BALL BEARINGS 


NEW INTEGRAL-DRIVE 
BLOWER MOTOR DEPENDS 
ON SEALED BALL BEARINGS! 


Nowhere is the superiority of New Departure sealed ball bear 
ings in electric motor applications better exemplified than in this 
new integral-drive blower motor. 


‘ 


Revolutionary ‘‘inside-out’’ design of this new motor imposed a 
lubrication problem solved by the permanent-lubrication char 
acteristic of the finest sealed ball bearings. In this motor, the 
rotating element, to which the blower wheel is attached, is on the 
outside and revolves around a stationary shaft through which 
the lead wires pass. “Sealed and lubricated-for-life’’ New Depar 
ture ball bearings were selected because they assure permanent 
lubrication, regardless of centrifugal force. Also, because motor 
and blower wheel share the same permanently lubricated bear 
ings, this integral unit is free of the need for periodic servicing. 


Equally important, New Departure sealed ball bearings handle 
combination loads in any position assure positive alignment 
of rotor and stator. This means a versatility of application for 


this motor that offers new freedom to designers 


Sealed ball bearings also help increase motor efficiency and 
reduce electrical hum. Since in ball bearings wear is so slight as 
to be entirely negligible, designers were able to build in a smaller 


precision air gap, which is maintained throughout motor life 


Let New Departure’s unexcelled engineering service show you 
the many advantages of sealed ball bearings in electric motor 


and other applications 


BRISTOL, CONN 





for top protection... faster production 


Save production costs with uniformly accurate 
Inmanco engineered motor slot insulators. They 
assure you snug, split-second fits because they’re 
precision fabricated ready for insertion. In- 
manco motor slot insulators are fabricated by 
methods that permit full retention and utilization 
of the characteristics of the material from which 
they are made. The material is converted to a 
hape which usually enhances the original prop 
erties and provides other plus values. Because of 
the wide choice of materials, Inmanco insulators 
can be made with the exact properties required 
for a specific application. Specify Inmanco fabri 
cated electrical insulation parts. Write for new 
Inmanco Price Catalog No. 19 





Typical Materials Used to Make Inmanco Parts: 
Rag and Wood Pulp Papers; Pressboards; Fish- 
paper; Vulcanized Fibre; Mylar” and Cellulose 
Acetate Films; Mylar” Film and Paper Combina- 


Typical Applications for Inmanco Parts: Armature Col- 
lars; Coil Separators; Core Insulators; Crimped Insula 
tion; Cuffed Slot Insulations; Gaskets; Gate or Barrier 


Insulators; Insulation Washers; Layer Insulation; Phase 
tions; Paper-Varnished Cambric Combinations; Insulators; Pole Covers (shoes); Shaded Pole Motor In 


Varnished Cotton and Glass Fabrics; Reinforced sulators; Creased Paper Insulations 
Plastics; Teflon™. 
Ye, 
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Inmanco products are manufactured exclusively by... 


INSULATION 


CHICAGO 6, ILLINOIS @ 565 W. Washinaton Boulevard @ Phone 
CLEVELAND 14, OHIO @ 1231 Superior Aver 


> 


CEntral 6-7320 
ve, N. E. @ Phone SUperior 1-2310 


es, Representatives, and Distributors in Principal Cities 
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in This issue 


AUTOMATIC QUALITY CONTROL. 


last month’s discussion of analog computers for determining 


Picking up from 


the actual setting of continuous-process machines (such as a 
trip mill), the Amber brothers now apply their design 
procedure to machine-mean computers for discontinuou 
piece-part machines and machine-variation computers for 
both continuous and discontinuous processes in “OC Com 
puters for Machine Control-Il,” starting on page 78. This 
concludes 


loop feedhbac k control 


Iwo-part series with two basic designs for closed 
systems incorporating machine-drift 


correction and excessive variation alarm 


SUBMINIATURE PULSE TRANSFORMERS. Jime was 
when pulse techniques only were the concern of engineers 
engaged in radar development. In this present computer 
and control age of Boolean algebra and fast-acting digital 


process many devices 


can be only as good as the pulse 


transformers they depend upon for impedance matching 


phase changing and pulse generation, The 


constant pres 
ure to reduce the size and weight of electronic and ele 
trical components leaves no end of problems for the com 
ponent designer. The field of pulse transformers is no ex 
ception. A few types of recently developed subminiature 
pulse transformers are described by Pieter Wiederhold in 
an article beginning on page 86 in which he discusses the 
considerations involved in their design that should be of 


interest to those specifving them 


MORE ON PRINTED WIRING. \ printed wiring board 
by any other name would smell just about the same, unless 
the laminate manufacturer made a faux pas when he speci 


fied a le 
The problem ol odor in all 


than-fragrant adhesive for the copper cladding 
eriousness, however, is not 
uncommon in the testing and specification of printed wil 
ing boards. It is one of many factors in the selection and 
control of materials that has to be watched. Critical prob 
lems include: Variations in quality from batch to batch 
of laminate; tooling problems related to dimensions, loca 
hrinkage of holes 


ious types of electrical joints 


tion and comparative reliability of var 
In the concluding part of 
their two-part serie “Materials and Design Factors in 


Printed Wiring IBM’s W. H. Klippel and 


EK. J. Lorenz discuss these problems in authoritative detail 


Applications,” 


and recommended certain solutions. (See page 91.) 


HIGH-ENERGY RADIATION VS COMPONENTS. \i 
the recent 1956 Electronic Symposium (Washington, D.C 

May 1-3 in unusual degree of audience interest was 
roused by a paper on “The Effeets of Nuclear Radiation on 
| lectronu Robinson Wri ht 
Air Development Center. This is understandable, since the 


{ omponent " by ¢ harle a { 


design engineering of electronic equipment will increasingly 


take in areas where nuclear effects on basic material 


component part ind the equipment as i whole or as a 
ystem may become a critical design factor. Such areas may 
ine lice 


equipment used in production ofou able power! 


in propulsion units (land, mobile, air and naval); reactor 
controls; radiation detection; radioactive processing of food 
ind drugs: use of radioactive control devices. 

The study of the effects of nuclear radiation on electronic 
components and systems Is now a major Air Force pro 
gram. On page 96 we publish an amplified version of Mr 
Robinson’s original paper. In this article he describes the 
\F program, cites some preliminary observations on com- 
ponent behavior under radiation, and casts a wary eye on 
some possible troublemakers, such as semiconductor de 
vices and phototubes 


INDUCTION MOTORS. Jime was when a_ business-ma 
chine designer would seldom use anything but a universal 
motor because no other motor could come anywhere near the 
universal machine in inherent suitability for the load. It was 
a-c, d-c; it had the highest starting torque; it was compact; 
and its speed could be matched to the load with a minimum of 
vearing and belting. But, the universal motor can’t hide its 
commutator, which can mean radio interference, noise and 
service problems. And, so, induction motors are beginning 
to win out against the universal motor in a number of ap 
plications. The unfortunate part of this story is that with one 
victory in sight, the induction motors have begun to war 
among themselves. The split-phase and permanent-split ca 
pacitor types are at it hammer and tongs to see which get 
the jobs being relinquished by the universal motor. The ar 
ticle beginning on page 100 discusses the qualifications of 
each candidate in the battle. The article is impartial—al 
though reading between the lines we think we've spotted 


the likely winner 


GLASS-BONDED SYNTHETIC MICA. The history of 
the use of mica is replete with many attempts to develop 
substitutes and = synthetic replacements. Such efforts be 
ime particularly vigorous during both world wars owing 
to far and wartime-perilous distances from the primary 
India. Natural mica was 


particularly scarce in Germany, a condition which accounts 


source of the natural material 


for the impetus that research in synthetic mica received in 
that country Serious research was pursued also in the 
United States to develop a synthetic product under sponsor 
ship of various government agencies (See “Progress in 
Synthetic Mica,” 


pag YY ) 


ELeetricaL Manuracrurinc, March 1950 


A notable commercial result stemming from such re 
search is the development of glass-bonded synthetic mica 
This type of material in no sense replaces the well-known 
glass-bonded natural mica products, but in effect becomes an 
entirely new class of material. Outstanding is the fact that 
owing to the higher temperature resistance of evnthetic 
mica, the glass-bonded synthetic mica materials are better 
able to exploit the full potentialities of high-temperatures 
glasses. On page 104 a team of authors from the Mycalex 
Corporation of America describes a major application in 
molded radomes and explores others areas of applications 


such as printed circuit and printed components 





This Month‘s Cover 


Electrical 
Manufacturing 


SMALL GEARS. Our cover layout is a graphic 
portrayal of the lead article in this issue on 
“Small Gears for Appliances.” Like the Under 
writers Laboratories, we have restricted — the 
devices shown on the cover to those that are 
used by the lay public (hence industrial ma 
chinery is excluded; the electric drill is’ the 
do-it-yourself variety ) 

As originally envisioned, this small gear article 
was to be approached from the material end 
nylon gears. The author, Louis Martin, long as 
sociated with Eastman Kodak, had just finished 
designing a small home projector (Kodak Show 
time 8) in which nylon gears were incorporated 
to take full advantage of several of nylon’s unique 
properties. Mr. Martin soon convinced us, how 
ever, that while nylon might be the “fairhaired 
hoy” when applied properly and extruded in 
compensated molds, there were some equally im 
portant developments in small metal gears. So 
we turned the approach around, made the com 
mon denominator home appliances and other 
light equipment that is motor driven, including 
portable power tools, and then threw in’ some 
aircraft instrument applications to boot. That 
brought in applications of powder metal gears 
made in fine pitches to surprisingly close toler 
ances. In fact the common denominator turned 
out to be fine pitch gearing. If you have an 
ipplication for small gears, better cateh up 


page 72) with Martin, now a gear consultant 


inder his own shingle 

Cover photo credits. The wringer-type washer 
with skirt is Whirlpool-RCA’s latest, the small 
home movie projector 1s Eastman Kodak's, the 
drill photo was supplied by Skilsaw, Inc.. author 
Martin provides the food mixer pix, which he 


lid not identity 


COMPOSITE CONTACT ASSEMBLIES. Back in grand 
pa’s days the manufacturers of knife switches had a simple 
solution to their design problem: Specify a copper alloy 
with enough spring temper to have a 
life before relaxation occurred. Many manual switches 
still call for that kind of a solution but to satisfy today’s 


complex control circuits there is much more. to 


reasonable spring 


switch 
design than that. The electrical contacts have to be good 
conductors, withstand severe impact and heat, and _ resist 
metal transfer through the arc. Invariably electrical contacts 
are part of something else, a spring for example, so that 
attachment becomes a problem. It is usually done by weld 
ing or brazing. Unfortunately, a metal or alloy that meets 
the requirements of a good contact material may be a very 
poor material to resistance weld to a backing piece. What 
to do? C. B. Gwyn of General Plate has one answer: Use 
clad contact tapes combining two or three or more metals 
The top layer can be silver or much more precious gold, 
with an intermediate layer of copper or aluminum, and a 
backing of some material like steel that is readily elec 
troweldable The metallurgists have found a way to make 
good bonds between these dissimilar metals and the rolling 
process that produces the composite, formed strip ups the 
performance of the contacts by compacting the structure 


Strip form lends itself to automatic welding techniques 


PRACTICAL HI-POT TESTING. Most dielectric test-specs 
spell out in detail the voltage to be applied and the dura 
tion of the test. But the final criterion is usually vaguely 
tated as withstand without breakdown ” Which 
ays little to the reliability-minded manufacturer seeking 
a qualitative measure of the overall dielectric strength of 
his product. “Non-destructive” high-potential testing is a 
useful quality-control tool, as John Keefe brought out in an 
earlier article “High-Potential Dielectric Strength Testing” 
(ELectricaAL MANuUPrAcTURING, May 1955, p. 112), deserib 
ing the benefits of and equipment for such tests. This 
month author Keefe discusse the “how-to ide of hi pot 
testing——making the point that: applying such tests indis 
criminately can cause false rejects where the geometry of 
the insulation is highly capacitive, resulting in a charging 
component of test current far in excess of actual current 
On such equipment d-c testing shows promise of higher ac 
curacy, but with possibly longer testing time required than 
for the conventional a-c test. Product designe will find a 


helptul discussion starting on page 108 


DIELECTRIC WEIGHT INSPECTION. On page 122, Vin 
cent Petrucelly deseribes a system for measuring the 
weight of tobacco in a cigarette. As anyone who has attemp 
ted this on his wife’s bathroom scale well knows, this ain't 
easy. But Vincent has done it—and beautifully. All design 
enginee! whether regular, king-size or filter—will bene 


+ 


feedback control, although we make no medical claims at all 


fit from this intriguing discussion of dielectric gaging plus 


thout which cigarette is better for your health. In after 
thought. we recall a story we ran on the control of a hooch 
hottle-labelling machine (ELECTRICAL MANUFACTURING 
March 1954). Which may prove that the bad habits of 
whiskey drinkers and cigarette smokers make more work 


for control-ecircuit: designer 


BOOLEAN ALGEBRA FOR SWITCHING CIRCUITS. 
Over the past several years we've seen the application of 
Boolean algebra a 1 circuit designers’ tool extend from 
the complex cireuitry of telephone ind computer to control 
eneral. (See “Boolean Algebra: New ‘Tool for 

igners.” E_ecTricaAL MANUFACTURING, Aug. 1954 
in the relativel imple task of designin manual 
ching circuits. Boolean algebra can eliminate much of 
oolie work with little brain-strain. | \. Barne 


down the “rule quickl ind concisel m page 126 





Research 
Horizons 


Midsummer 
Horizons 


Thy i the time of the 


nice would be, we think, if we 


bidifies 


fo brudition ind) bkdification (vive or 


mach the preparation of thi 


could just run a neat but not gaudy 
Gone on Vacation” box placed chaste 
plu Cor -Ttiititise with coitie ’ 
in the center of a clean white page 
than Our tist mate oOo iO ; 
- ye I vigor to an editor, like to the post ofhice, 

ind enthusiasm hu t between 
duty comes paramount, so here we go 

ind our reader we will cheerfully ' 

igain! And if you'd rather keep on 

that right now wed rather 
reading this department instead of go 


init off into the hade with omething 
tall, cool and clinking (we did not say 


didn’t 


imp.) don't i we warn 


“'Predesigned”’ 
Metallurgy 


Akin to the concept o molecular en 
yineern recently described in) these 
page (EM 5-563 is the Westinghouse 
method of prede signed ae velopme nt 
of new alloy Its new nickel-cobalt 
illoy ( Niveo reflects thi method 
Boasting of some unusual character 
th uch a high physi il strength 

temperatures of 1200 F and a high 

of self-induced damping the 
illoy 1 


high-temperature team-turbine 


primarily intended for use 


by lacle The research roach in back 
al the development 

plication that 

broader area of de 


kor, ¢ sentially th ‘ cal method 
“Predesigned” Ni-Co Alloy: New West of adopting the design of 
inghouse nickel-cobalt alloy (Niveo) has 


equipment to 


known properties of materials has been 


been “predesigned” for high strength at aside. Here. the molecules have been 
roo , 
I mad for bantu damping char to work The de ve loprne nt of i 


wleristic Sere tory elsewhere on this 
page Multiple exposure of ping-pong 
ball bounced off Niveo 


right ind low-carbon steel tuning fork 


new metal i et into motion by 


mathematica dynam aft olid 
tuning tork pong 


irement or the 
lett illustrate comparative 


characteristt The Niveo 


d impin 
tuning tork et down 
metallurgis 


everal minute for the carbon steel I ul The required 


damps down in a few second is against 


thus theoretically designed into the 
material 
ot thi 


molecular structure of the 

Ihe broad-base importance 
ipproach is illustrated by the fact that 
W estinghouse 


same group of scientists are working on 


it’ the laboratories the 
materials that are used in many solid 
state magnetic devices as well as on 
alloys for structural applications. A: 
tually at the research level, magnetic 
ind structural materials can be closely 
related. In this turbine blade applica 
tion, the self-damping required to with 
stand the impingement of steam jets Is 
i direct function of the magnetic struc 
ture of the blade. And the upper tem 
perature limit is akin to the Curie tem 
perature at which magneti properties 


disappear. 


Silver-Printed 
Kel-F Film 


Silver 


Kel-F 


(triluoromonochloroethylene) film have 


conductor patterns on 


been made experimentally and are now 
inder investigation for various printed 


circuit and printed-component ipplica 
tions, including printed transformers 
Work has been done on flexible film of 
mil thicknes is well i on } 
heet 

\ silk-sereen technique is u 
ilver conductor is obtained 


Kel-F oil 


in a di persion of 


high molecular 
pigment. In effect, it is 
silver ink \ baking cy 
varied according to the thickne 
Kel-F film or sheet. Cycle is 


mately 2 mir mil film 


ipplied 
of the 


ipproxi 


The reaction during the bake is sucl 


that the ilver pigment ipparently i 


Kel-I 


forming in integral 


Kel-I i 


standing advantages tor printed 


feract with the 
while the 
di nen 


work ire thre excellent 





How gasket width 
affects the unit load 
required to maintain 
constant compression 


\n increase or decrease in’ gasket width does not 
always indicate that a change in the unit load is 
required to maintain constant Compression Phi type 
of gasket material used is the determining factor in 


most case is the example s below illustrate 


rubber gaskets 


Since rubber is noncompre ible. its load compre ion 


curve Varies with the ratio of load area to tree area 
An increase in gasket width acts to impede sideflow 


because it introduces additional material that must 


be displaced. To offset the added resistance, unit load 
nust be raised to maintain constant compression It 
tollows, of course, that the unit load must be reduced 
if the vasket width is decreased As shown in Figure 
| loubling the width of Armstrong DO-176—a 


25% COMPRESSION 


WIOTH lnches 


LOAD bin hundreds of pounds per square inch) 
Fig. 1 
| 


tral hit rt ee | material tep 


id from 1400 psi for a My -inch 


a l-inch gasket 


cork composition 
ti on the 


no 


cork-and-rubber 


The properties of cork and rubber can be mod ifie d by 
combining the two materials in varying proportions 
Armstrong DC-167 Cork-and-Rubbet 
material has a high cork content. Its behavior, there 


fore, approac hes that of Armstrong 9530 Cork Com 


For ‘ sample 


position lo maintain constant compression with 
DC-167. unit load increases only trom 110 pst to 120 


ly 


si When gasket width is increased trom inch to 
| 


Linch (Figure 


With Armstrong DC-113 Cork-and-Rubber, gasket 
behavior will be more rubber-like because of the ma 
terial relatively low cork content bk icure » show 


that Hot) psi ire needed to produce oS pe reent com 


25% COMPRESSION 


| 


2? ' 


WIDTH finches) 





' | 
aoe 
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16 18 


| 


} 
| 
| 
i 

6 

LOAD bin hundreds of pounds per square wich) 


Fig. 2 


When width is increased 
to | inch Lot (SO 4 i required Other Arm 


pr IO On 


strony cork Omposition pro ele priter 


I 


nediate deg of compre iboalit to meet particular 


requirement 


Phe curve illustrate 


tate the 


SEND FOR 24-PAGE GASKET MANUAI 


(Armstrong 
GASKET MATERIALS 


used wherever performance count 





RESEARCH HORIZONS 


LS 


tability and = practicall nil momture 
absorption 

Experimental work has been done 
hy Electronic Sereen Print Company 
Lnion Cit Nene ind the Research 
Laborator Ihe M. W. Kellogg Co 
Jersey City, N. J 


Nomenclature 

Department 

Credit the Elgin National Watch Com 
folklore of 


Such well 


pany with enriching our 
miniaturization terminology 


beloved terms as miniature, subminia 


ture ubsubminiature tiny midget 
miniscule not to mention undry and 
frequently unhappy combinations there 
ol, may now move over and make room 
for the new word 

(Cromed by 


relay toy 


neo@mite 
belyin for its new Ye-oz 
electronic ipplications, it 


present i laseimating 


el molog Neo,’ 
meaning “a new modern form of some 
belief 
obviously been 
Dutch or Middle 


meaning of course 


adventure in 
of Greek origin, and 
doctrine 


practice language 


ele ha mated to 


English 


‘something 


miate ol 
origin 

ry small.” Net result: A word mean 
ing in effect a new or modern form of 
omething very small. Pretty neat! 


PS. But we till like thi 


ment own tongue-in-cheek system of 


depart 
denoting degrees of miniaturization pro 
posed lo! these many issues ago and 
ipparently fallen on deaf ears. It called 
for ubseript bevinning with minia 
(ure and ending up with miniature, 
the latter denoting a component so 
miniature that it vanishe nto imper 


of potibole iifinaty 


Super-Permanent 
Magnet Materials 


Announced simultaneously by Westing 
house Eleetrie Corporation and the Air 
Kesearch and Development Command 
is do new manganese-bismuth permanent 
magnet material, Major research was 
irried out by We tinghouse and is 
being continued to 


improve original 


techniques and investigate applications 


The work wa initially 


supported by 
the Wright Air Development Center 
The potentialitic sof Mnbi magnet 
material have been known for some 
veal Karlier work on a material de 
ivnated “Bismanol” had been done at 
the Naval Research Laboratory and 
(EM 852/60) Apparent 
ly. the full advantages of MnBi mate 
rials could not be realized unless and 
intil the material could be developed 


in a highly purified state Phi eem 


eporte d here 


to have been accompli hed now o1 


laboratory seale by Westinghouse 


commercial production is in the ofhng. 

An outstanding property of the MnBi 
magnets is their high coercive force 
aid to be superior by a factor of at 
least 10 in comparison with commer 


cially available 


material j 


materials The new 
produced in a resin-bonded 
powdered form, thus being adaptable 
to molding, casting or extrusion of a 
wide variety of shapes including thin 
wafers and disks 
indicated in comparison to other types 
of materials that may call for difheult 


mia hining methods 


Advantages are thus 


Applic ations are 


een in relays 


meters instruments 
recording heads, and small motors 
The purified MnBi is made in this 
manner: Manganese and bismuth are 
ground together to extremely small size 
under an inert and explosion-proof at 
mosphere of helium as The mixture 
is then sealed in a glass vessel under 
low-pressure helium. Using precise tem 
perature control, the manganese and 
bismuth are then caused to unite chem 
slightly less 


than 520 F, the melting point of bis 


wally at a temperature 


virtually 
MnBi. is then re 


powde ! 


muth. The resulting product 
1O0 per cent pure 
vround to a fine These par 
ticles are then embedded in a plastics 
matrix, orientated in a powerful mag 


netic field, and molded to shape 


Solid-State 
Capacitors 


Semiconducting dioxide 


manvaness 
provides a solid electrolyte for minia 
ture capacitors as a result of research 


it sothe Bell 


This “solid-state” capacitor is expected 


lelephone Laboratories 
to replace liquid electrolytics in minia 
turized circuit where they exhibit a 
tendency to leakage and evaporation 
enting of gases during use, and un 
le irable 


perature ranges 


Although anv of the 


sensitivity to extreme tem 


film-forming 


metals may be used for the anode of 


the manganese dioxide capacitor, tan 


talum is preferred owing to the excel 


lence of its oxide film, its 


availability 
in porous form with a large surface-to 
ind its 


olume ratio superior resistance 


to corrosion. The time and temperature 
tability of this dry solid-state capacitor 
depends on the properties of a rectify 
established by 


tantalum oxide and manganese dioxide 


ing barrier tantalum 
Voltage ratings as high a 5 volts 
iltained, A 20) uf 


rated at 35 volt 


in be capacitor 
occuple only 0.04 cu 
mn Use in transistor cireuit 1 seen 
particularly advantageous Special 
been under way 


Western Electric 


broader commercial output 


purpose production ha 
tor ome time by 

Company 
i bye ing pl mned by other mantutacturers 
through arrangement with this com 


many 


Tefion Fiber 
for Bearings 


A fiber counterpart to Du Pont’s Teflon 
polytetrafluorethylene resin appears to 
have applications in bearing design. The 
Teflon im- 
parts a self-lubricating characteristic to 
leflon 


Food-processing equipment and textile 


inherent “slipperiness” of 


a fabric woven from fibers 


equipment are typical application 
areas, since the use of Teflon-fiber bear- 
ing parts makes it possible to eliminate 
undesirable lubricants that may con- 
taminate food or textiles. Generally, 
applications are indicated where (1) 
hard-to-reach parts have to be lubri- 
cated; (2) frictional parts operate at 
extreme temperatures; (3) operation 
takes place in corrosive environments 

In a typical assembly developed by 


Metal Products 


Detroit, for automotive use, the Teflon 


American Company, 
fiber is first double-woven with a back 
ing of nylon or cotton, then laminated 
to a cotton-reinforced phenolic, and 
finally the entire structure is formed 
into a socket-lining cup for a ball-and 
socket assembly 

Suggested frictional applications for 
leflon fiber parts include 

1. Spherical parts such as rod ends 


and ball and-socket 


special controls and_ self-aligning 


jomnts lor 


bearings 
’ Cylindrical machine parts such as 
seals, bushings. pistons, and sleeve 
hearings 
, kat or 
uch as Jeaf-spring end pads and 


-lider beds 


sliding machine parts 


Automatic 
Aesthetics? 


We've been wondering for a long, long 
time now at the cosmic implications of 
our mighty and complex electronic com 
puters, Eureka! we have the answer 
Unveiled (or should we say “un 
sounded”? ) in all its awesomeness some 
two weeks ago on a TV “science” show 
was “history’s first ballad by automa 
tion.” 

If you want to jot it down in the 
family records for posterity to remem 
ber, the title of the ballad was “Push 
button Bertha.” Also, according to the 
FlectroData 


Corporation, whic h was 


Division of Burroughs 
re sponsible for 
this “debut of technology in aesthetics,” 
the Burroughs computer “Datatron” i 
fully capable 


strained, we assume) of automatically 


(unless forcibly — re 
turning out 1000 melodies per hour 
based on appropriate programming 01 
arithmatical note selection 

The prospect is all yours 

We're off in a DCT and we just hope 
Bertha isn’t aboard 





NeW ®an-A-vroxc_ Control Panels 


General Electric announces new program for 


packaged machine control 


Pan-A-trol panels have been announced 
by the General Electric Company as the 
focal point of a new program for packaged 
machine control. This program feature: 
improved service for you, in engineering 
assistance, design, manufacturing and 
shipment of packaged machine control 
Pan-A-trol panels are applied to a-c ma 
chines with a maximum rating of 200 
horsepower, 600 volts 

LOCAL AND FACTORY ENGINEERS will 
work with you in developing circuit and 
panel design for your specific machine 
requirements. General Electric has en 
larged its staff of Pan-A-trol engineers t« 


provide you this engineering assistance 


UNIT DESIGN of Pan-A-trol panels com 
bines circuit design, device selection and 
rangement into one co-ordinated pro 
gram. The Pan-A-trol nameplate di: 
tinguishes panels with the engineering 
design, quality construction, and neat 
compact appearance required for modern 


machine design 


ENLARGED MANUFACTURING FACILI- 
TIES with skilled employees and the latest 
manufacturing methods assure faster fa 
tory service and prompt shipment of 
Pan-A-trol packaged control panels 


GENERAL ELECTRIC FIELD SERVICE FA- 
CILITIES back every Pan-A-trol panel 
General Electric service engineering per 


sonnel, and nationwide warehouse facil 
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ible servi 


Contact y« 


ir customers of fast, depend 


when required 


ir G-E Apparatus Salesman 


and see how you can benefit from this 
new program. Also, write for bulletin 
GEA-6334 for the details of Pan-A-trol 
panel: 6 
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TURN THE PAGE FOR MORE G-E PRODUCT HIGHLIGHTS 





Designers 
New smwamane U-c motors give the 
machines you build greater output 


oe 


VacuSel tectifiers reduce 
design space by 50%, cost less 


Because Vac-u-Sel rectifier cells can be 
operated at higher current and \ 
ratings and still provide the 
expectancy of ordinary selet 
hers, a stack for a given appli 
be issembled using fewer 
ells. This can result in 
ip to 50% and 
ivings 
If you need longer life, greater de 
pendability and better performance 
you can operate the Vac-u-Sel rectifier 
meet modern industri Hee v nes Vi process a greater riety ¢ it their handbook ratings. This will give 
re automatic, more continuou rodu faster $1 ( ou a life expectancy of up to 80,000 
General Electric ha : vith less maintenance and hours which is about more than 
entirely new direct-curret More Powerful By coml d ivailable from most dinary selenium 
Kinamatic rectifiers under the same conditions 
Designed for Automation Novy PaSe SEUSS TE ar tnag Ue neral G é — ngineers are able to 
iccurately 


haracteri 


imbet 


ntinua 
Write f 
GEC-133 





New enclosed coolant pump motor 
keeps out dirt, metal shavings 
ae 


Designed especially for driving machine 
tool coolant pumps, this new General 
Electric fractional-hp motor is totally 
d, non-ventilated to minimize the 

of damage from dirt and metal 

ssure dependability of 


» life, the motor has 
oirs, which assure 
lew, moisture-resistant 
ip to 10 years. In addition 
or can be mounted horizontall: 
ertically. Available in ratings fron 
; to *4 hp. See GEC-1353 


Drum switch assures you easy 
installation, reduced maintenance 


General Electr ( 
complete line 
ijrum switches are 


especially designe: 


for starting ind 


ntermittent oper 
ition. They can be 
ised with magnet 
line starters t 
vide under 
oltage 

load protectior 
limit switch con 
trol, or interlock 
ng with other 


simplify con 


Low-speed synchronous inductor motors 
provide versatility, long life 


Use these General Electr 


motors for h 


y} 
nh 


tenance on yt 


Available 


ontinuous 


ir¢ 


and 
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Compact SB-1 switch gives you long service life 
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[Pecaube Mica “b Mica _ 
Taduits no substtul — 
Cecause Valiunalk Mica must te 
f? woctsped lo ude — 
because Macallin has Feru processing 
Moca fer 60 years — 
Whtu NMaca us speci faced. ge ald the ica 


THE MACALLEN co™MPAN Y 


BAY ROAD CHICAGO: 565 W. WASHINGTON &LVD 
CLEVELAND. 1231 SUPERIOR AVE 


NEWMARKET, NEW HAMPSHIRE 













The Most Complete Transformer Line in the World]...FROM STOCK 


ia A quarter century of specialized experience and original research has gone 
} into the development of UTC catalog items. Covering the range from tenth 
ounce units to others weighing hundreds of pounds, UTC stock items are avail- 

able for virtually every application in the electronics field. Each of these items bbb 
carries a plus value . . . UTC RELIABILITY, highest in the field. Boy 
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PERMALLOY DUST TOROIDS VARIABLE INDUCTORS 


Maximum Accuracy and Stability Standard and Hermet 


Write for your Copy 
of Catalog ‘56 


thier 


’ 
> ¥ / * ene 


> 
‘ 
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US 
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LOW PASS, HIGH PASS 


LOW FREQUENCY INDUCTORS and BAND PASS HERMETIC HERMETIC AUDIO COMPONENTS 
and INDUCTANCE DECADES FILTERS ... HERMETIC Power, Pilate, Filament Transformers and Reactors for Every Application 
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o SUB and : y 
DOTS SUB-SUB OUNCER 
PULSE Transistor Transformers TRANSFORMERS 
MAGNETIC AMPLIFIERS... HERMETIC TRANSFORMERS mallest Size-Highest Power Audio Miniat OUNCER and PLUG -IN UNITS 
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LINEAR STANDARD SERIES HIPERMALLOY and ULTRA COMPACT COMMERCIAL GRADE AUDIO and POWER COMPONENTS 


Tops in Fidelity High Fidelity Favorit for industrial Use 


‘Eph » & 


SPECIAL SERIES hud { ; 
f tcf the Har REPLACEMENT TYPES 


aL- 


VOLTAGE ADJUSTERS STEPDOWN 


+ Bion Sadi, 
¥ 










PHOTOFLASH TRANSFORMERS 
and ISOLATION TRANSFORMERS MIKE-CABLE TRANSFORMERS 





EQUALIZERS 


UNITED TRANSFORMER COMPANY 


150 Varick Street, New York 13, N. ¥. © EXPORT DIVISION: 13 E£. 40th St., New York 16, N. Y., CABLES: “ARLAB” 





Tolerances to + .004 in. are built into tl 
‘fixture at 249 epal ite chect wont 
tial 


cells for a proper fit in the 4-5 
vunds b 


and «x i wed on Baker 
as by thy W. BO Whitt 
Cali ' ny’ tooling cor 


Furane Plastics, Inc., los Auucles 5! 





plastics...cegardlass of size! 


P m jobs can range from fitting a fuel cell for a bomber to mak 


recist 
Ing a pe rtable radio more compact Both are done with the he Ip ot 
plastics 

Bakevire Brand Epoxy Resins are used with glass cloth for a 
growing list of tooling applic ations because of their lower cost, faster 
delivery, ease of duplication, and dimensional stability. Bakevire 
Brand Phenolic Resins, in the form of laminating varnishes, are help 
ing plate d circuits kee p up with produc tion and operating demands 

Such as inge of jobs calls for diflerent resins and plastic sto pros ice 
different properties Bakelite ¢ ompany, with 46 years in the field 
can provide you with the widest selection of materials and the un 


biased technical assistance to upply the one best suited to your 


product 


a GRAND 


Farley & Loetscher Mfg. Co., : eV ata 


In 
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A PROVEN CLASS “B” FILM WIRE! 


Dielectric twist performance establishes Thermaleze 
as Class “B’’. 


Suitable for Class “B”’ insulation system designs. 


Over seven years’ practical experience in coils, 


motors, and transformers. 


Kssential balance of mechanical, chemical and 


electrical propert ies. 


Any time magnet wire is your problem, consult Phelps Dodge 


for the quickest, easiest answer! 


FIRST FOR LASTING QUALITY—FROM MINE TO MARKET ! 
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AGED DIELECTRIC TWISTS 


Thermaleze vs. Conventional Class A" Wire 
AIEE Procedure 


105°C ~ 130-135°C 


EQUIVALENT LIFE LINE 


THERMALEZE 


9 100 MH 


TEMPERATURE °* 


NEMA twist samples aged in oven at various 


temperatures following AIEE aging procedures 


PHELPS DOOGE COPPER PRODUCTS 


CORPORATION 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 





LEACH ~« 


400-cycle ° 
power 


Lhe Leach’s new 400-Cycle. 60 KVA port ible 
round powel pack ape more than a match for the 
wcuracy demanded by the electrical systems of 
today s intercontinental aireraft. Despite laborator 
rade precision, it can be wheeled right out to the 
flight line for simultaneous pre-flight checking of 
two of toda most advanced bomber 

Regulation and control have been raised to a ee 
new, high level th power deli ered meets ever 
requirement of today and tomorrou iwionk 

tem Mlaborate fet provision itomaticall 

ct both plane and power package from 


( il dl rape 


TYPICAL SYSTEM SPECIFICATIONS 
RATING 60 KVA. 1 


OVERLOAD RATING 90 KVA for 5 minutes; 120 KVA for § 
REGULATION: Frequency : t 
Voltage 
RECOVERY TIME 
VOLTAGE MODULATION 
FREQUENCY MODULATION 
VOLTAGE DIP OR OVERSHOOT 
PHASE BALANCE 


» second 


WAVE FORM 


LEAC H CORPORATION 


ower factor .2 


+ 
oe e-. 
flight-line 
portability 
plus 
laboratory 
precision 


» learn in detail about thi 
tribution to flight safety and effectir 


et day for mpl te informat 


INET-PALMER DIVISION 


LOS ANGELES 58, CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 





THE NEW 
A-MP T-HEAD 
TOOL 


now available 
with 


long handles and short handies 


Long handles give more leverage to delicate 
hands. 


Knurled plastic grips on both styles 


Color-coded jaws and handles to match crimp 


A-MP 


1 rnul and 


A-MP Terminals and Connectors 

Certi-Crimp Ratchet insures perfect crimp. 

Locater stop is aiso wire stop } 
nyton 


Provides insulation crimp on all wires, 


“ii ulated 
including new NAS 702 Class C 


terminals and 


connector 


A | HOU | VP Sale engineer lo 
demonstrate the New A-MP T-Head Tool 


1956 Wescon 


booths 838-39 TTT nT 


Aircratt-Marine Products, inc. 
Generali Office: Harrisburg, Pa. 


A-MP of Canada, Lid,, Toronto, Canada « A-MP—Holland N.V.,'s-Hertogenboach, Holland « Atreraft- 
Marine Products (G.B.) Lid., London, England » Societe A-MP de France, Courbevoie, Seine, France 


READE! 





Two types of Krueger and 
Hudepohl clips, and strips 
showing progressive stages 


in fabrication 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and 
Joliet, UL; Detrow, Mich; 1 ingeles and Riverside, Calif; 
New Bedford, Mas Newport, Ark; Rome, N.Y 
Sales Offices in Principal Cities, Distributors Everywhere 


The Revere Four-Way Service a lémm sound motion picture in color, interest 


ing and informative If you would like to see it, write nearest Revere Sales Office 


» 


, 
-- 


Spring quality of 


PHOSPHOR BRONZE 


makes solderless 
connections possible 


It is not always the case that solder has to be used to 
make good electrical connections. Often phosphor 
bronze clips can be used, tightness being achieved 
through the hard-gripping spring quality of this 
metal. Take the clips made by Krueger and Hudepohl, 
Inc., Cincinnati 2, Ohio. This company uses Grade A 
5°o Revere Phosphor Bronze to make its connections 
for refrigerators, and for submersible pumps and 
hydraulic control units. Such services require not 
only tight permanent connections, but the ability to 
withstand severe temperature variations, as well as 
vibration. Revere Phosphor Bronze meets the needs 
perfectly. In developing this application, the Revere 
Technical Advisory Service collaborated closely with 
the customer on the important matter of temper re 
quired both for fabrication and end use. Krueger and 
Hudepohl report no rejects. The metal is supplied in 
the form of strip, one inch wide, and in very long 
coils, so that down time for coil set-up on each pro 
gressive die machine is minimized. Send for your free 
copy of “Revere Phosphor Bronze,’ which provides 


details about qualities, performance, and applications 





To make your ELECTRICAL APPLIANCES 


work better... LO NG e ie 


All Cord Sets a 
available in colors 
to match 
your appliances, 
both in Rubber 
and in Plastic 


“Made by Engineers 


for Engineers” 
help your products to keep doing their very best. Scientifically 
designed and manufactured by specialists who take pride in 


creativity and craftsmanship...real Partners in Performance. 
Support your local 


ADEQUATE 
WIRING BUREAU 


— CORNISH WIRE CO., inc. 
50 Church Street New York 7, N. Y. 


@ ATLANTA @BOSTON' BRIDGEPORT @CHARLOTTE @CHICAGO @CINCINNATi CLEVELAND @DALLAS DENVER © DETROIT 
KANSAS CITY @LOS ANGELES @MINNEAPOLIS @ PHILADELPHIA PITTSBURGH @® ROCHESTER @ST. LOUIS SAN FRANCISCO @SEATTLE 
© Stock carried 


Send us your specifications; consult us without obligation. 








At Bruner Ritter, Inc, New York 
this girl operator aided by a 
Bellows Drill Press Feed is produc 
ing 22,700 drilled parts each seven 
hours. This application is typical 
of the impressive savings being 
made by users of Bellows ‘Con 
trolled-Air-Power Devices every 


where 


... hasa place in every plant 


concerned with lower-cost production 


The value of a minute is no more “fixed” ever you have a repetitive operation o 
than the value of a dollar. What it’s worth kind done by hand, one or more Bellow 


depends on what you can do with it. power” units can do it faster, better, and 


a less fatigue to the operator 
For example, a drill press operator positioning less fatigue to the operator. 


a part by hand, feeding the drill by hand, may These ingenious «de es, powered | air, 


produce X number of parts per hour. With actuated electricall controlled hydraulically 
Bellows “fluid power” on the job, she can pro are complete “packaged” work units. They are 
duce between 2 X and 4 X parts per hour — designed to be incorporated into existing op 


and with a fraction of the physical effort. erations or standard machines easily and 


Drill press operations are only typical. Where- quickly. They lend themselves readily to cu 
tom machine design, making construction of 


° : "Cli I , ; he 5 it’ relativ ‘ly 1 
ad eee ced: ab this mlacte! pecial purpose machine relative im] 


and inexpensive 
Write today for the new four-color book 


let “Lower Cost Production And 

Bulletin DF-110R on Bellows Drill Press 

Feeds. They will be sent to you without The Be ] 1 OWS ( y qc 
cost or obligation. Address Dept. EM 85¢ - . ~ e 
The Bellows Co., Akron 9, Ohio. In Can AKRON 9. OHIO 
ada Bellows Pneumatic Devices of 


Canada, ltd., Toronto, Ont. 
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“heart” of the most accurate tank gauge ever made! 
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It’s housed in Monsanto RESINOX* 3700 

only material tested that met every exacting requirement 
HEART OF THE remote transmi 


(,iibarce Kelectronic Gauye 
‘ 


' 
he liquid leve 


dition to the characteristh 


ox 3700 also ha 


outline 


* outstanding arc resistance 
e dielectric strength 
mportant component, engineers neea¢ e good impact resistance 
+} 


e excellent moldability 
«low moisture absorption 


e superior dimensional stability 
e high electrical resistance 


mplete information 
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LONGER SOLENOID LIFE... 


with NAMCO'S exclusive ""HARDMETAL"- welded 
plunger bonding 


Standard or Custom Models 


To Fit Your Design 


‘Hard Metal’’-welded plunger bond- 
ing prevents mushrooming at the 
vital point of impact—withstands 
incessant pounding of the plunger on 


the frame. Long plunger life, and 
Plunger 
“HardMetal”- 


sured by hard chrome plating upper wees ae 


point of Impact 


thus long solenoid life, is further in- 


guide edges of plunger laminations 
to reduce friction and wear. 
Namco standard solenoids are Centrally 
° ° ° ° > Located 
available in six series of pull and Air Gap 
push types; custom-engineered sole- 
noids in every size and type can be 


made to meet your specifications. 


Standard ‘‘HardMetal’’-Welded Solenoids are fur- 
nished push or pull type in sizes with ratings from 
2-1/2 to 21 pounds at 1/2” stroke and from 2 to 
25 pounds at 1” stroke. 


‘ _ * 4 Saddle stop applied to 
) i ¢ Series K200 standard Namco 
A push type solenoid. 
° To meet specific job re- —> 
, " quirements, solenoids of spe- 
cial shapes and sizes ore de- 
signed ond built through co- 
: of operation of our engineers 
——— with yours. 


Retainer 


Flush-Riveted 
Armature 


Frame 


Stainle 
Steel Cg 


Liner 


ELECTRICAL MANUFACTURING DIVISION 


National A 


THE NATIONAL ACME COMPANY 176 EAST 131ST STREET CLEVELAND 8, OHIO 
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HARON@stees 


PRODUCTS 


Stainless Strip 

Hot and Cold Rolled Strip 
Galvanite* Strip 
Cutlery Steel 

Cold Rolled Spring Steel 
Hot and Cold Rolled Alloy Strip 
Plates 

Cooperage Hoop 
Electrical Sheets 
Deoxidized Sheets 
Galvanite* Sheets 
Galvanized Sheets 
Long Terne Sheets 
Enameling Sheets 

Sheet Bar 

Billets 

Blooms 

Slabs 

Open Hearth Steels 
Electric Furnace Steels 
Cor - Ten 


ae STAINLESS + 
Copper Bearing Steel ALLOY — CARBON 
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*Trade Name 








For more than 50 years the name 

Sharon has meant a dependable 
irce for high quality steel: 

Whatever your requirement 


? 


iinless, spring, coated, high 









tensile, carbon or special steel 
ill find those bearing the 


red diamond of Sharon among 


ee 





SHARON STEEL CORPORATION 
Sharrow, Penmiyloania 
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Yor 








S MANUFACTURERS Of a large and diversi- 
~~ fied line of major industrial equipment, 
Allis-Chalmers has been called upon to 
solve thousands of control application 
problems in practically every industry. 
This specialized experience in coordinating 
power utilization is yours when you specify 
Allis-Chalmers control. 


Control for every ac application 

Allis-Chalmers offers an extensive line of 
manual and magnetic control to meet 
every condition of motor operation. Con- 
trol functions, varying with specific job 
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ALLIS-CHALMERS 


NQOUIRY SERVICE CARDS, PRECEDING BACK COVER 





Control Problem? 


problem, call your nearby Allis-Chalmers represent- 
ative or write Allis-Chalmers, Milwaukee 1, Wis. 


Pea et 


A 


a ee 


_ 


ra " . 





requirements, include full or reduced volt- 
age starting, acceleration, speed control, 
reversing or non-reversing, and dynamic 
braking. 

Custom protection 

3uilt into all Allis-Chalmers control is the 
type and degree of protection dictated by 
the application. Controls are available in 
general purpose and special cabinet, in- 
cluding water-tight, dust-tight and explo- 


sion-proof enclosures. ha 


For complete information on any specific control 
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but this Re M motor 





a 
PT a 

eI 

i 


MONTEL Lea ecaeeeeee”sCOn- 


COVERED WITH WATER 


is still going strong! 


R« M's COMPLETE 
“WEATHERIZING” PROCESS 
GIVES IT LASTING PROTECTION 
AGAINST MOISTURE 


A recent plant survey showed that one of the 
principal causes of motor failure is humidity . 

moisture ...dampness. Obviously, this R&M 
“All-Weather”? Motor was subject to more than 
simple humidity whenit wascompletely ‘“dunked’”’ 
in a water tank and allowed to run for twenty- 
four hours. But the test was an accelerated ver- 


sion of what hapvens to motors over a period 
of months or years. 

This R&M Motor ran perfectly ... under 
water, after being taken out but still wet... 
and after being dried out! It’s an outstanding 
exdmple of how R&M ‘“Weatherizing’’ pays off 
in more trouble-free motor performance. 

Just what is ‘“‘Weatherizing’’? It’s a process 
where steel parts are undercoated with a special 
rust-resisting compound —dipped and then baked 
on; a method of spraying the entire shaft, the 
rotor and the fan to protect these parts against 
corrosion; a treatment for all cast-iron parts, as 
specified by the Armed Forces for motors used 
in damp or tropical locations; an elaborate sys- 
tem of pre-heating, dipping and baking the en- 
tire winding; special sealing of coils. 

Here’s a motor built with the extra care that 
gives you an extra margin of safety .. . available 
at a standard motor price! 


from 1 to 200 horsepower... 


if it's an R@M, it's the right motor! 


Frequency 
Converters, 
2'A to 15 K.W 
Direct Current, ‘ . 
lto7'A2 h.p c e 


ROBBING 2 MYERS inc 


Single Phase, | to 15 h.p 
SPRINGFIELD 99, OHIO © BRANTFORD, ONTARIO 
. Get more information on the 
Mail the coupon TODAY! 


finest motor your money can buy! 


Explosion-Proof, Totally Enclosed 
Fan-Cooled, 1 to 40 h.p 


“All-Weather” isa 
Robbins & Myers trademark. 


Robbins & Myers, Inc., Springfield 99, Ohio 


Please send illustrated Integral Motor Catalog, showing all the 
extra features of R&M “All-Weather’’ Motors that are furnished at 
a standard motor price. We are also interested in 
Explosion-Proof Motors as 

ivame 
Capacitor 
Single-Phase Motors Tith 


| Totally Enclosed 
Fan-Cooled Motors 


Company 


] Frequency Converters Address 





Complete Mofors... 
.oF Motor Parts 


Let your design problem make the choice! 


Standard motors and matched motor parts repre- 

ent only the beginning of what R & M is qualified 
to build! Special R & M fractional-horsepower 
motors with any housing design—or specially 
designed motor parts to fit your housings—are 
regular R & M contributions to products such a: 
those listed below 


Nibblers Pumps Polishers Oil Burners 

Lock Mortisers Compressors Planers Surgical Instruments 
Portable Saws Routers Valve Grinders Hones Portable Grinders Grease Guns 
Drills Screw Drivers Vacuum Cleaners Business Machines Sirens Vibrators 
Nut Setters Hedge Trimmers Fans Cast Cutters Advertising Devices Die Sinkers 
Hammers Lawn Mowers Sanders Food Mixers Ventilating Equipment Waxers 













79 MUSCLES 


tor Mn elactyonle Supel- OL UN: 


With the help of R & M Motors, the new IBM Electronic 


Data Processing Machine solves in 7 minutes a problem 
that would take 7 years with an ordinary desk calculator. 









Imagine adding and subtracting 16,666 times per the motor needed. Of course, if a standard R & M 


















second; multiplying and dividing 2,192 times per motor will do the job—fine. We build thousands 
second; ‘“‘remembering”’ stored factors in 12 mil- of them. But, we also custom-design motors to your 
lionths of a second! That’s what the IBM electronic requirements. In short, the recommendations of 
computer means as a time-saver for industry. R & M engineers aren’t prejudiced by any limita- 
If you have motors in your products, there’s tions of stock designs... you don’t have to com- 
another significant fact about this outstanding promise with what’s right. 
development: Robbins & Myers built 19 motors for If you have a motor problem... or a new prod- 
use in this machine. uct design on the boards... write us today. Any 
Leading producers of motor-driven tools, ma- details you give us about your problems will help 
chines and appliances recognize R & M as the one us to give you more specific recommendations, 
source that makes a specialty of building exactly They will be held in confidence, of course, 





ROBEINS<MYVERS ive. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 


Fractional & Integral hp Moyno Propellair Industrial Electric Electric & Hand 
Motors & Generators Pumps Ventilating Equipment Fans Hoists & Cranes 











R a M MAKES BOTH! 


Fractional-horsepower 


motors and parts... Robbins & M ' Meter Divisi achiced 
° ins ers, Inc., otor Division, roaduct we 
from 1/200 h.p. : ; 


Springfield 99, Ohio manufacture —— 
}- fom S Please send me, without obligation 
Sf 


We 1 information on Name : o 
c Sy” Aj \ tor! [ ] Motor Parts for Portable Tools 
af | V| wy: 7 : w Othe 
f 


This coupon will bring you prompt information. 


0 ([} Universal Motors 
TA aE ai 
Integral-horsepower Lp Capectiar: Seater on 
motors; famous [] R & M “All-Weather” Motor 
RaM" All-Weather” * with —up to 200 h.p Street 


sealed bearings. 
Up to 200 h.p. 


R 


C) Please have a 
Motor Specialist cal City & 
& M trademarh 

























Tops in Service 
and Design 


Carol molded plugs 
and cord sets 





Carol molded plugs, made to conform to all Under- 
writers specifications and Carol cord sets are the ideal 
companions for modern appliances and power tools. 

They’re outstanding in service ...made under 
laboratory control, from the highest quality materials. 

They’re outstanding in appearance . . . designed 
to harmonize with today’s electrical products. Shown 
here are four standard plug models. Special designs 
can be produced economically to your specifications. 

All Carol wire and cable products... for elec- 
tronics, welding and electrical applications . . . are 
made in one completely integrated plant. All wire- 
making operations, from drawing of wire to com- 
pounding of insulation are subject to constant 
inspection. For data on the complete line, call Carol 
today or write Dept. EM. 








HANDY DISPENSER CARTON 












in which Carol cable is 
shipped facilitates identi- 
fication of cable . . . simpli- 


| 
fies dispensing from stock. 
U 


Penn-Texas 


CAROL CABLE COMPANY 


Division of the Crescent Company, iInc., Pawtucket, Rhode Island 








Serving Industry for more than 30 years 
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Orth s A 
Power Type | 
RESISTORS 


( | { 
* ‘qj 
The Ohmite line of specialized CORRIB and POWR-RIB resistors 
solves your high-current, low-resistance problems. The four 


basic types of Ohmite units (shown below) handle a wide range 


of special power resistor needs. They are designed for con- 
tinuous or intermittent duty and provide dependability for 


+ s 
heavy-duty applications. Available in Fixed or Adjustable 
app ICd ONS a “DIVIDOHM®™ Types. 
IN STOCK—22 Corrib Resistance Values in 300 Watt Size 
(Core 842" x 1%”). 


IN STOCK—26 Powr-Rib Resistance Values in 5 Section Size 
(17%” long). 


Write for Bulletin 144 


a Rolewd Dil Nts BE 


TAP SWITCHES 


OHMITE MANUFACTURING COMPANY, 3613 Howard Street, Skokie, IlNinois (Suburb of ¢ Vicago TANTALUM CAPACITORS 








b ood reasons 
why industry prefers 


Orit 3 
HIGH CURRENT 


ROTARY 


TAP SWITCHES 


Check the features at right that make Ohmite 
tap switches preferred by industry everywhere. 
Shown below are five sizes of high-amperage, 
multi-point selectors. They are extremely com- 
pact, providing up to 12 tap terminals. In addi- 
tion to the types and sizes shown, Ohmite tap 


switches are supplied in open, all-ceramic, 


shorting and non-shorting types. All Ohmite 
tap switches can be mounted in tandem for 


multiple-pole operation. 


Write on company letterhead for 
Ohmite Catalog and Engineer- 
ing Manual No. 40. 


OHMITE MANUFACTURING CO. 


3613 Howard St., Skokie, Ilinois 
Suburb of Chicago) 











CERAMIC 
CONSTRUCTION 


provides perfect 
insulation wneof- 


fected by arcing 


Contacts and 


mechanism are en 


tirely enclosed and 
protected (except 


for Model 111) 


‘DEAD’ SWITCH 
SHAFT. Complete 
ly insulated from 


the load by 


high strength 
driving hub which 


will withstand 
2000-volt test 











EXTREMELY COMPACT, yet 
have many high-current taps, 
perfectly insulated. Terminals 
are convenient for wiring. Back- 
of-panel mounting. 








“*SLOW-BREAK"’ MECH- 
ANISM, incorporating a 
positive cam-and-roller, 
provides “slow-break, 
quick-make"™ action, par- 
ticularly suited to alter- 
nating current. Minimizes 
sparking, extends con- 
tact life. 






























SILVER-TO-SILVER 
CONTACTS, for high 
electrical conductivity. 
Have low surface resist- 











ance, and eliminate con 
tact maintenance 































SELF-CLEANING ROTOR 
CONTACT. Slightly rounded, 
ossures perfect seating and 
producing slight rubbing 
motion with every operation. 


mom?) TNE 8 


RHEOSTATS + RESISTORS + RELAYS + TAP SWITCHES 


TANTALUM CAPACITORS 
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Silastic Impregnated Sleeving 
insulates Lead Wire In Strip Heater 


Braided glass sleeving impregnated 
with Silastic, Dow Corning’s silicone 
rubber, retains excellent flexibility and 
insulating effectiveness at tempera- 
tures that cause rapid failure of organic 
electrical insulating materials. The 
advantages of such sleeving are dem- 


onstrated in the small strip heaters 


manufactured by Watlow Electric Co., | 


ol Louis. 





st 


Not much lars 











CLASS H MOTOR STILL ON TEST 
AFTER 58,090 HOURS AT 240 C€ 


At 10 A.M., June 6, 1916, a Class H 
insulated 10 hp motor was generator 
loaded to operate at its test tempera- 
ture of 240 C in Dow Corning’s 
motor test labs. Every 500 hours 
since it has been shut down and ex 
posed to 100% relative humidity for 
24 hours. As of 11 A.M. July 1, 
1956, this motor was still on test 
after 58,090 hours at an average 
copper temperature of 240 C! That's 
equivalent to 353 years operation 
at the Class H temperature of 180 C. 


ATLANTA + BOSTON + CHICAGO + CLEVELAND + 


Canada: Dow j ‘ td 


Silicone-glass « 


| bility and dielectric 


Aviation 


No. 27 | 





Great Britain 
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hew compactne 
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Only 


Potting Gives Maximum Reliability’, a: 
ELECTRONI 


Documentary film “What's 


of charge for 


For more inforn 





DALLAS + DETROIT * LOS ANGELES - 
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Corporation 


EQUIPMENT 


No 


Silicone Dielectrics 


ELECTRICAL AND ELECTRONIC NEWS No. 7 




































ring 


SILICONE-GLASS LAMINATES CUT 
SIZE OF TURBOJET GENERATOR 


utilizing the superior thermal sta 
silicone 


Division of 


efficiency 
gyed 


| requirements of turbojet operation 


) rpm 


ava 


technical 


No. 30 


29 


Waterproof Wire Splice 


With Silicone Compound 


The sales success of “Super-Splice”, 
designed by Superior Cable Corporation, 
Hickory, N. C., testifies to the superior 
dielectric properties of Dow Corning 
ilicone compound. Over 2,000,000 of 
the splices have been sold in the last 


two years, 
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16.000 volts d nal 
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Information 





DOW CORNING CORPORATION - Dept. 4508-8 


4 ; } Michigan 


2] 26 29 30 3 




















ZONE TATE 


NEW YORK + WASHINGTON, D.C. (Silver Spring, Md.) 


France 



















































































































glass-base 
laminates? 


eee iia 


TG al ae 


SPEED AU TOMATIC on 


a ‘ tC-D-f 


Teflon’, silicone, epoxy, melamine, phenolic, polyester 


HIGH-VOLTAGE (1800v.) RF ISOLATION 
resins laminated with glass-fiber cloth to gear 


n improve design, speed production, and save money 
of the many C-D-F Dilecto grad 

ition for these laminat with 

ela loth bas ou'll find a 

our problem at ¢ D-F. (Melamine and 
also be made with glass-mat base.) And ; see en eens 
modern machining and tabrication tacilits 

oduction quantith t finished Dilecto part : ’ 
Hcation r 
Sweet's Product Design Fil where 

of your nearby C-D-1 il ngineer 5 
ial ample ela hase Dil ‘ 


lics, mica, or fibre product, send PRECISE MACHINING AND FABRICATION 
problem! Write for your tree copy benefits of [ ast These 


base pa f f it t 
Bulletin 64 











NEMA 
ASIM g 


None 14,000 ) ‘ 100,000 





30,000 0.0 ( 100,000 





GB. IBIE 


Epony 


GB-28M 


75,000 ( 75 20,000 


48,000 0.0? 100 


GB-2610 


Phen 


GM-PE GPO.1 


G-1 and G-2 22,00% 060 10,000 





35,000 160 ( 5,000 





many other Dilecto grades, one of which may serve your 


stance with your design problem involving laminated 


@® CONTINENTAL DIAMOND FIBRE 


ELEM a ee 


NEWARK |}, DELAWARE 





YOUR ‘SPECIAL’ TIMER 


may be one of our 


721 STANDARD UNITS! 


«* ey, , 
Peas cw 


7 q 


ele te] 
Cr: om 


ovc.es 


Wie have 20 years of experience in developing new 
timers to meet our customers widely varying require 
ments. Our Engineering Department not only originates 
new designs, but also develops modifications for that 
purpose. That's why most requests for special timers can 
be filled without delay—by one of the 721 combinations 
weve developed so far from our 17 basic types of 
timers. But if we don't have what you want on hand, 


we ll welcome the chance to design and make it for 


dus 


you! And quickly too! 


WT oem ee Oia 
the Pulse Beat of Industry 


We manufacture a con plete line of timers in these 


4 broad classifications 


INTERVAL TIMERS + TIME DELAY TIMERS 
RE-CYCLING TIMERS +» RUNNING TIME METERS 


Our large stock assures you of rapid deliveries—even 
when we have to create a brand new timer for your 


special needs. Ask us first 


you may save yourself much 


lost motion ond your inquiry will receive prompt 


attention 


INDUSTRIAL TIMER CORPORATION 


1411 McCARTER HIGHWAY, NEWARK 4,N. J. 





DESIGNING HEAT INTO YOUR PRODUCT? 


General Electric Metal-sheath Heaters 
Save Time in Both Production and Design 


HEATING LIQUIDS 


2 DIRECT CONTACT WITH LIQUID over 


irface pre ( fast it 


1 DISHWASHER MAKER CHOSE 
' « G-E ‘ ‘ 


{ | Thre ed minimizes he ransfer le hermos 


t¢ 


Sa 


i 


SHEATH permit: 
lie hod without 
depend 


y 


STURDY METAL 


casting 


pro 
ible 


EASILY FORMED 


BREAK 
ING { ] 


General heaters right int i | 
luction headache Re 


en heating ¢« 


] WITHOUT 


I . 
irface 


Protective metal casing Brazed tins 


for quick heat transfer 


WR 
RHR 


A) 
Nickel-chromium resistor insulator 


1\ 


Magnesium onde electric 


: and heat conductor 


RADIATING SURFACE |» COMPLETELY ENCLOSED heatin, 
yt . GB 4 ed tubul Genet Electric finned heater 
te llow ix 1 from dust wu ( tre 


lat forced-convect eat trouble from short circuit 


] LARGE 


HANDY SELECTOR GUIDES 


Mail to Section 8723-11, General Electric Company 


% 


SIMPLE ELECTRICAL CONNEC- 
TIONS, after heater A ] 
into place, complet 
Assembly is fast 


nstallat 


s-. 
LONG LIFE « from 
bining quality di 
dependable G-E he 
ip to in 4 


ome 


3 


report 


HH 


PRE-FORMING TO YOUR SPECS 
red site fabrication time 
ind osts ind help | 


yf inst all it 


Schenectady 5, N. Y 


tG-k 


NAME 


GEA-6113 Handy Selector Guide for Metal Melting 

GEA-6146 Handy Selector Guide for Surface Heating 

GEA-6305 Handy Selector Guide for Water, Alkaline or Plating Baths 
GEA-6306 Handy Selector Guide for Heating Oil 

GEA-6361 Handy Selector Guide for Heating Rooms and Buildings 


For more information, contact your local G-E Apparatus Sales Office 


COMPANY 


ADDRESS 


CITY 


GENERAL @@ 


» 


ELECTRIC 





HIGHEST STANDARDS 
OF RELIABILITY IN 
THE INDUSTRY |! 


Unlimited 
sizes 
and types — 
pressed 
powder 
or vacuum 
processes 


sss ee eee eee 
100% Functional Test 


Quality Control Sampling 


RIQAP 
Quality Audit 


SELENIUM POWER RECTIFIERS BY 


International 


Widest Range in the Industry 


Selenium and Germanium 
Power Rectifiers 
Diodes — Cartridges and 
Photovoltaic Cells 


International R 


co WF FP Oo FR A TV 8 


EXECUTIVE OFFicEes 


WORLD'S 


75% of foremost users of Power Rectifier 


Over Americas 
specily International! You can depend on International’ 


itile manufacturing ability to provide the 
your rectifier problem A complete 
tilable to quickly deter 


broad 
experience and ver 
most practs al answers to 
Applications Advisory Department i 
your product; the right manufacturing 


free 


mine the right rectifier for 
trouble performance, A wire 


you 


process to assure uperior 
letter or phone call will bring you an immediate 


recommendation for your rectifier application 


ectifier 


ON 46281 


ina experience d 


EL SEGUNDO CALIFORNIA 





Uniform, void-free G-E MICA MAT 


insulation 


offers three-way savings on many kinds of equipment 


General Electric Mica Mat offers cle 
trical manufacturers three ways in which 
to economize because of its advantages 


over conventional pasted mica 


Less insulation required: Completely 
uniform and free of voids, G-E Mica 
Mat’s superior insulating properties 
often mean less insulation for a given 
job pe rhaps 25% less than with con 


ventional mica produc ts 


Saves space, materials: Because less 


insulation is required with G-E Mica 
Mat, savings on space and component 
materials may often be realized; new, 


more ¢ OM pare t designs may be uc hieved. 


Saves time: Composed of countless tiny 
mica platelets in continuous sheet form 
G-E Mica Mat offers flexible mica insu 
lation. Mica Mat tapes, for example 
are easier to wrap fit readily into mech- 


anized proc ( dure 5 


Available in the usual forms of mica 


insulation tapes, composites and seg- 
ments—G-E Mica Mat can provide both 
Class B and Class H insulation on com- 
mutators, transformers, generators and 


other electrical equipment, 


Free booklet! Every electrical manu- 
facturer should have a copy of G.E.’s 
Mica Mat booklet, describing this mod- 
ern mica insulation. 

Check the coupon 

for your free copy! 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





...wWith General Electric insulation 


“Capacitance deviation now less than 114%, 


%9 


reports cable manufacturer using G-E Irrathene" tape 


Superior Cable Corporation, Hickory, 
North Carolina, reports practically 
uniform capacitance in their tele 
phone cable through the use of 
General Electric lrrathene irradiated 
polyethylene tape. First in the tele- 
phone industry to develop communi- 
cation cable with Irrathene tape, 
Superior finds this new insulation re- 
duces capacitance deviation for every 


pair of conductors to less than 14%. 


A result of the General 


of radiation chemistry, G-E Irrathene 


irradiated polyethylene offers new 
Class A insulation for motors, wire 
and cable, transformers capacitors, 
Withstanding temperature surges of 
200C and higher for limited periods, 


Irrathene electrical 


maintains its 
properties even on direct immersion 


in water. Check coupon for details. 


Electric 


Company s advances in the science 


Transformer line redesigned at lower cost 


through G-E Permafil insulating varnish 


Courtesy, N. Y. Transformer Co., Inc, 


TECHNICAL 


For more information on any of the G-E 


products described on these pages, just fill in and mail 


the coupon 


problems is available from General Electric! 


INSULATING VARNISHES+« IRRATHENE® IRRADIATED 
POLYETHYLENE « SEALING AND FILLING COMPOUNDS 
G-E MICA MAT-VARNISHED CLOTH AND TAPES 
PERMAFIL RESINS « SILICONE INSULATION 


INFORMATION 


Technical service on unusual insulation 


More reliable performance at higher 
temperatures—cost savings from less 
time and materials—is the report of 
one of our customers using G-E 
Permafil 73515 to impregnate trans- 
formers. Taking advantage of the 
superior heat dissipation of Permafil, 
able 
design his transformer line to save 


25% lamination weight, 15% cop- 


this manufacturer was to re- 


insulating 


Name —— 
Firm 


Street____ 


eT ae | 


Please send me more information on 
[] Mica Mat insulation 


per and ae hieve a 50% cut in cure 
times. An ideal general purpose resin 
for insulating and bonding coil struc- 
tures by impregnation, casting, 
potting or enc apsulation, this low- 
viscosity polyester is suggested for 
use on vibrating power tool coils, 
FHP stators, high-voltage transform- 
ers and magnet coils. Check coupon 
for technical report! 


General Electric Company 
Laminated & Insulating Products Department 
Section EM-8-6, Coshocton, Ohio 


(} Permafil 73515 


(} Irrathene® film 


eee ce ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 





How To Reduce Electrical 
Contact Failures 


...and recog nize 


their causes: 


As is the case with many components, the suitability of 
electrical contacts in special applications is often deter 
mined by laboratory testing of pre-production models. To 
aid the product design engineer in recognizing the symp 
toms of some common causes of contact failure, the follow- 


ing may be helpful: 


TRANSFER —In d-c circuits, arc erosion sometimes 
causes metal to migrate, Causing a pit or depression in one 


contact and building a cone on the other. 


WELDING OR STICKING—Overheating sometimes 
causes contacts actually to weld to each other, Faulty con- 


tact opening or separation under a given force is the first 
nd TRANSFER WELDING OR STICKING 
indication 


ARC EROSION—A roughening or pitting of the contact 
surfaces usually ack ompanied by blac kening or dis olora 


tion sometimes showing spots actually melted. 


FOREIGN MATERIAL, DIRT, DUST, ETC.—Indicated 


by irregular pits roughening or discoleration on the con 


tacts. Often mistaken for oxidation or are erosion ARC EROSION Foreign Material, Dirt, Dust 


MECHANICAL WEAR—An abraded or deformed ap 
pearance on contact surfaces otherwise clean . . . that is a —— 
without attendant blackening or discoloration. 
OXIDATION—A discoloration over the entire contact | | Le | 
face generally blac k, bluish brownish or yellow. { sually 


accompanied by marked increase in contact surface MECHANICAL WEAR OXIDATION 


resistance 


Electrical Contact improvement is a never ending re 


search job at Fansteel, and it’s almost a certainty that the A copy of this book is 


problem now in your design department has already been yours for the asking 

encountered, studied and solved in the Fansteel contact FANSTEEL 

tal . METALLURGICAL 

a CORPORATION 
For a qui k. authoritative answer on any contact prob lle sy egg 

lem, CHECK WITH FANSTEEL a oe 


561 


FANSTEEL ELECTRICAL CONTACTS DEPENDABLE SINCE 1914 





dependable relays 


Maybe you, too, have been awaiting availability 
good relay for direct insertion into printed circuit 
Automat 


ture relay 


VOW 
Electric can solve 


that is 


your problem with a minia 


just right 


120 million operations, without a single readjustme 
this rugye 
iture 


Also a 


upply of 


relubrication! That what 
SQP« Relay 
bearing and bearing pin 


you vet trom 
ved Seri 


duty 


because it fe 


rece 


bearing plate retains an adequate lubri 


for long-term lubrication of the bearing pin 


Consider these additional adv 
1. The 

printed circuit board are 
but 


contact 


mtaye 
that in 
NO 


are integral 


ections of the terminal! 


ert into 
br A d 
the 


venting 


into place parts of 


thu 
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minals and 


pring pre 


ternal lo in conductivity 


or continuity 


‘Terminal design permit in of the 


direct plug 
into a printed circuit board, ready 


plac e with any 


Usually the de 
pile-up, is sufficiently large 
upport 


accept ible 


oldering techniqt 


ired contact spring combination, or 


© that 


nece ary 


idditional mounting 


of the relay is not 


for printed circuits 
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with 


Miniature Td i¢ 
differe: { 


trcuu Relay ire available 


many ind 


pring arrangement 


for a multitude of oplcation Springs can be made of 


phor-bronze metal, or other pecial 


me material red 


course the duty fe 


pr ed SQVC he nt had ww 


” Ol plug im ore 


iture ot the 


the conventional 


ular sockets are preferred for 


whether in printed circuitry or other application 
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SPECIAL REPORTS ON FINISHING 
NON-FERROUS METALS 


NUMBER I1i—Lustrous, Corrosion-Resistant Finishing with 
Chemical Polishing Iridite 


® 
WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of chromate conversion finishes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002” max.) gel-like, complex chromate film of 
@ non-porous nature on the surface of the metal. This film is an integral part of the 
metal itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or 
specially trained personnel are required. 


ion coatings are wi If Iridite is to be used as a final finish, ig, material and labor costs are ob 
accepted throughout industry a contrast to 


pre-plating treatment, the This process has made it practical to plate 


nomical means of providing corrosio chromate conversion coating generated is hrome directly over copper on steel, con 


protection, a good base for paint and de allowed to remain, providing good corro erving nickel, yet producing a lustrous 


istance olor inherent in these chrome finish. Used after stripping faul 


llow cast to ty plate in reprocessing zinc die castings 


rative finishes for non-ferrou metals sion res 


Certain of these coatings als posses Iridite films ranges from a ye 


hemical polishing abilities that have lus yellow uidescent These 
ter producing, as well as corrosion inhib used without further treatment where thi thus making possible replating without 
ting, effects on zinc and cadmium plate color is acceptable and good corr« 


oatings may be Iridite restores luster to the casting, 


sion re blistering 
ne die castings and copper alloys. How sistance is desired Further, these basi 


Other Iridite finishes are available to 
er, continued developments in this field ‘ 


oatings é t y \ y i“ y 
atings can be tinted by dyeing Among produce maximum corrosion resistance 
have been s« raynd that many manufa the dye tints 


s available are shades of red a wide variety of decorative finishes and 


rers may not be completely aware of the yellow, blue and green If desirable, the 


excellent bases for paint on all commercial 
tyr ( 0 mola a “ t 1 5 ) ) Si¢ ‘ 7% i lso t \ 
eadth of application of this type { fin basic coating an also be modified by a forme of the more commonly used non-fe: 
n Hence this discu on of the many bleach dip lea 


ing a clear bright or blue 
in Which this chemica polishing indescent finish In all 


rous metals. As a final finish, appearance 
ases bleaching | 

ta leaching ranges from clear bright to olive drab and 
aracteristic can be used in final finishin § COrrosio istane 
haracters in be used in final finishing reduces corrosion resistance brown and many films can be bleached or 
re plating treatments to produce a 


As examples of this type of final finish dyed As a paint base Iridite provide 


ous appearan wit istinct splay | 
us appearance with d net displa Sridites #4-73 and 1-75 (Cast-Zins excellent initial and retentive paint adhe 


ales appeal and appreciable savings ss , 
R is . = { PI a ve sides srite) make possible for the first’ time sion and a self-healing property which pre 
Sepor on decota e, corrosi 


1 t 2 ] t 4 th are metal if xposed by scratchinys 
{ } \ S ¢ ice Olishing of as « ‘ ¥ é 
1 in mish and | }> t Ilo . : i 4 t 


urface of zine : asti . Thus. ir Iridites have low electrical resistance 
tant finishes are avs 


7 Some can be soldered and welded The 
realized by elimins n of b . Iridite film itself does not affect the dimer 
This economics m er , sional stability of close tolerance part: 


tor appiian Iridites are widely approved under both 


cks and many ther enh cast Armed Service and industrial spe 
Another example is the tions because of their top perform 
per and bra parts uch as v ig tips low cost and savings of material: 
to eliminate buffing and pr 1 addition 


{tt equipment 
‘ “ 


‘ ‘ ! ny case 
dandt wil ce iti if ; You can see then, that with the many 
me ig sts ar ce appreciably Dy . 
hemica ’ n ecti | = th bul factors to be considered, selection of the 
acing Dit arn il Wi JULI 
otherwise thier am s oe : . Iridite best suited t your product de 
processing : nother example of the 


mands the services ! a specialist That 
{ this chemical pou in and protect : 

ement n why Allied maintains a staff of competent 

ive quality { Irichite é miple ystem of : ; 

shing, depen Field Engineer t help you select the 
i rid te and « cal acquert i stead "1 

and the rigina ’ n of Raters tly electroplated finish: ry Iridite to make your installation most effi 
Chemical p ; 


t 


nt in improving the quality of 


Ice th typ« f is i nis are F . : ; cae 
antage ! pr din re product You'll find your Allied Fi 
, ; ide hardware and wire Zou : : 

the ubmerpe j Engineer listed under Plating Supple 

even the dee} corne an / al platin reatmer i in your classified telephone book Or 
that are otherwise ine Ss ) nis s ridi an sec write direct and tell us your pr: 
{ the Iridites are pecihcall cally “ ‘ r é ings of ~p omplete literature and data, as we 

perform this chemical polishin er pt lating n such case ridlite samp! part 


Also, they provide rrosion ‘ d be applied as an 1 cess ste] 


essing, is avaiial 


Pp, s Resear duct Inc., 4004-06 
ed before Zé M« nt Street, Baltimore 
hand 





SILICON 
DIODES 


CONDUCTANCE 


RATINGS AT 150° C 


/ 


Type 


Maximum 
Average 
Forward 
Current 

ma 


Minimum 
Saturation 
Voltage 


Continuous 
inverse 
Operating 
Voltage 
Volts D.C 


Forward 


Current 
Type t1V 


Volts me 


1N484B 50 
IN486A 50 
IN488A 50 
1N457 25 
IN458 25 
IN459 25 


130 
225 
380 

60 
120 
180 


150 
250 


1N252 
IN251 
S9G 2 


Operating Frequency 


Write for Bulletin TE-1350 


THE PROVEN 


SILICON 
RECTIFIERS 


UP TO 35 AMPS AT 150°C 
RATINGS AT 150° C 
RMS 


Inverse 
Voltage 


Peak 
Recurrent 
inverse 
Voltage 

Volts 


Maximum 
Average 
Forward 
Current 

Amps Volts 

Miniature 


02 
02 
0.2 


(Pig Tail Leads) 
100 
200 
400 


TJLOA 
TJ20A 
TJ40A 


Military Types 


10 
04 
04 
02 


100 
200 
400 
600 


Medium Power 


IN249A 20 
IN250A 20 
TR352 20 


Types 
100 
200 
350 
High Power 


IN412A 35 
IN413A 35 
T1352 35 


Types 


100 
200 
350 


* JAN types Rated at 135° C 


Write for Bulletin TE-1351 


‘Trangitron 


electronic corporation 


e= (o— 


Transistors 


-- ©-— «~>— 


Germanium Diodes Silicon Diodes 


Typical Shunt Capacitance 
Typical Pulse Recover 


‘Tra ngitron 


HIGH FREQUENCY 
SPECIFICATIONS AT 125° C 


inverse 

Current 
At Specified 

Voltage 
ua at Volts 


Maximum 
Operating 
Voltage 
Volts D.C 


10 - 5 20 
10 10 30 
10 @ - 20 40 
0.8 uufd 


time: 0.15 usec 
ange: 0-1000 m« 


PERFORMANCE of Transitron’s 
silicon rectifiers and diodes 

has led to their widespread use in 
critical high temperature applications. 
The large number of types available 
allows optimum design 

for any given circuit. 


For low level power supply 

or magnetic amplifier service, 

the subminiature diodes or 

miniature rectifiers are recommended. 
For higher power requirements, 

the stud-mounted rectifiers 

provide up to 30 KW. 


WESCON SHOW 
BOOTH 903 


melrose 76, massachusetts 


—s— ff» 


Silicon Recti fers 
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” 
“’ DEDUCTION 
POINTS TO 


FASCO 


INDUCTION | 
: MOTORS AND / 
{\ ‘\.BLOWERS _ 
V} an. 
POT ig 


You don’t have to be a Sherlock Holmes to deduce that 
the right solution to any small motor or blower problem 
is FASCO! No other name so quickly connotes quality 
and dependability. No other manufacturer makes such 
a complete line of shaded-pole FHP motors, 1/500 to 
Y H.P....and centrifugal blowers rated from 15 to 
275 C.F.M.... or is better equipped to design, produce 
and deliver special models speedily and economically. 


This Catalog contains complete 
data on FASCO FHP Motors 


ee eenainaet Phowrits, Scop, CONSULT FASC ... FIRST! 


FASCO 


FRACTIONAL H. P. 


MOTORS 


Save time...save money... 


Composite view of the three Fasco Plants 
in Rochester, N. Y. and Fayetteville, N. ¢ 


> 
FASCO INDUSTRIES, INC. 


Ren CHEST eR 2, NEW YORK 


PIEGCTRIEC A 





1 he at work... 


eo ca 


Why Dobeckmun’s Dobar-M is blue. when pobar-m made with 


Mylar*) was first introduced by Dobeckmun, « 


lation material they wanted to be able to reco 
xtensive manufacturing facilities, it 

is new blue color tell ( You al 
in slot cell insulation for 


is typical of Dobeckmun en 


you need tapes, layer 


Dobeckmun Company, 


ustome! 


il 


Cleveland 


itl ) ( 


Ohio 


with thi 


be CAUSE 


Berkeley 


Ol 


uperlor Hist 


Dobe i Km” ] 


electry 
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California 





Short Cuts to Finished Products... oy Anaconda 


Aluminum Ferrules For Fishermen — 

Allan Manufacturing Company, Hicksville, N. Y. 4 
As the orld’s large t producer of fishing tackle hardware. the Alla f 

Mig. ¢ ompany serves more than 25,000,000 fishermen. For bra ’ , 

ilu nintum the material used in large quantity item like the 

ferrule hown, they turn to The American Brass ¢ mnpan . 

Phe reel seat and rod ferrule hown are aluminum hich is lates 

modized and colored. Allan Manutacturing ¢ ompan tlso make 

bra tackle hardware. usiv mat other Ata mica | huet 


i li 
“ 
ei earnicein 


mois 
eens! 


a 
aA 
a 


, 
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Red Brass Water Supply Nozzle For Thirsty Hens — 
Fox Products Company, Philadelphia, Pa. 


Phe Constant Level Water Valve, made by Fox Products, automatically 
keeps fresh water available in poultry house troughs to help stimulate 
maximum growth and egg production. It also protects the health of 
chickens by shutting off water supply when hens accidentally tip the 
water trough over. Fox first tried a plastic nozzle on the valve—found 
ex it unsatisfactory. Red Brass was a natural for resisting corrosion of the 
I< air-water mixture in the nozzle. Instead of tool 
i fe ing up for this part however, Fox Products 
i, - dA €« ¥ found it more economical to have the nozzle 
ore De te. made by The American Brass Company 
ae on ae on 


me 
-* @ 


Nickel-Plated Armco Iron Electrode Shells For Neon Signs — 
Tube Light Engineering Company, New York, N. Y. 


Millions of these Pauly lite ( CTA ( ollar Electrode S ure used ¢ ich 

year to keep neon signs glowing, both here and abroad. The vital Litth 

nickel plate d iron electrode components have critical re quirements 

Close tolerances must be maintained, The plating must be \ rtect 
porosity and uneven plating can release Inpurities that 

darken tubes. Tube Light Kngines ring ¢ OMpPany 

leading manufacturer and distributor 

of neon tube supplic s—turned to 

the Sper ialized facilities offered by 

Phe American Brass ¢ OMIpPAny for 

both forming and plating to simplify mamtenance 


ot quality standards set up tor their Tubelite Electrodes 


The American Bra ( ompany has specialized equipment YOUR CHOICE OF METAL: Parts like these can be furnished in 
such as high speed multiple plunger presse for the economi opper brass bronze nickel silver, nickel iron, stainless steel 
cal production ot parts like these for industry. It has the « teel, and thuminum in a wick iriety of finishes 


perience and skill to design tools which reduce the number of 
FOR AN ESTIMATE: Just send a sample drawing, or de scription 


together with juantity ind other pertinent information 
Address Phe American Br iS Company W iterbury Bras 
Goods Division, Waterbury 20, Conn 


ANACON DA MULTIPLE-PLUNGER PRESS PRODUCTS 


operations ind lower production costs technique devel peal 


over a century of service to manufactures 





From MOOG...a Dual Input Servo Valve 


for Flight Control 


Pilot boost servos for control surface positioning are commonplace. These 
servos are usually necessitated by high control surface aerodynamic loads 
which make direct control through the pilot’s stick impracticable. Generally, 
they are mechanical-hydraulic in nature 

Today, as aircraft operational requirements increase, it is necessary to 
add artificial flight stability augmentation through these servos. Also, aircraft 
autopilots must work through this medium. These modes of operation generally 
require electro-hydraulic servos 

To coordinate these functions, the Moog Valve Company introduced, and 
is now in full production on, its Dual Input Servo Valve. These units permit 
direct mechanical-hydraulic flight control, combined mechanical-hydraulic 
and electro-hydraulic control, and electro-hydraulic control alone. Full mechani 
cal override for safety is always possible and self-contained solenoid and lock 
out arrangements permit full flight mode selection 

Employing an entirely new principle of summation, the Moog units 
accomplish the electro-mechanical mixing function without linkage in a single 
integrally-designed package. By elimination of linkage inertia and backlash, 
the Moog Dual Input Valve greatly increases low amplitude resolution and 
frequency response. It simplifies the entire control system and is far more 
compact than other dual input mechanisms 

The Dual Input Servo Valve was developed by Moog's creative engineer 
ing staff. This team approach is available to industry to produce ad 
electro-hydraulic servo components 


vanced 


MOOG VALVE CO., INC., PRONER AIRPORT, EAST AURORA, N.Y. 





Fact 1 ° no “swiss-chees« vent holes in the 


solid frame to restrict mountir 


allow liquid or dirt to damage 





Westinghouse Offers the Only 
True All-Position Mounting Motor 


. » « One important FACT about the 


new Westinghouse 48-frame fhp motor 


A solid, protective frame plus 2207 more oil capacity 
helps make the new Westinghouse 48 frame the only 
true all-position mounting motor. 

By 


using a straight-through ventilation system 


which actually boosts cooling ability —the for 


need 
holes in the frame is eliminated. The rigid protection 
of the solid cover keeps out harmful liquids, dust and 
dirt, no matter what the mounting angle. Gone, too, are 


the bothersome whistle noises of other motor designs 


A positive oil-return lubrication system protects the 


new Westinghouse motor regardless of mounting posi 
tion your assurance of smooth performance for 
longer periods, even at peak loads. 


Don't expect all these benefits in any other motor 


The Man With The Facts, your Westinghouse sales 
engineer, has all the information about this new fhp 


motor line. Contact him today 


Or write for DB-2801 
It contains complete technical data, Westinghouse Elec 


tric Corporation, Small Motor Division, Lima, Ohio 


04020 


you can BE SURE...1¢ 1s 


Westinghouse 


Fact 2...up to 40°7 less space needed 
to stock And the motor 
takes less room in your product, too. 


Fact 3 we 


ight 


some sizes 


lowers material 


Conserves mounting and housing 


and 


gs up to 5 


Fact 4 


pace a 


straight-through ventilation 
K 


ures cooler operation for longer run 


shipping costs ning periods, even at peak load 





‘(MALLorY | 


i — 


Unique “snap together” cel 


design* brings new economy to 
Mallory Mercury Batteries 
now ready in "B” battery volt 


ages at low cost 


Perea eeeee 


* maucevace |. 


Higher Voltage and Lower Costs 


Available in New Mallory Mercury Batteries 


M aor. MERCURY BATTERIES— with their battery outlasts three ordinary batteries. A 
exceptionally long shelf and service life—are unique feature of the mercury cell system is 
now economically practical as a miniature that it ean be miniaturized without sacrifice 
power source at ""B” battery voltage ratings of dependability or uniformity. 

The secret is a unique new construction 

Hermetically sealed unit cells are stacked ‘Their constant-voltage, constant-current dis- 
together ut the factory Lo make miniature charge makes these batteries ideally suited 
batteries of any required voltage, in varied for transistor circuits. Because of their 
physical shapes. Automated production, accurate, steady voltage, they are useful in 
under precise control, makes it possible for instrument circuits as a voltage reference 
these new batteries to offer hourly operating source, and as a bias cell for vacuum tube 
costs substantially less than usual miniature circults. 


zinc-carbon types New Mallory mercury batteries are supplied 


in 15, 22'6 and 45 volt ratings, in the same 
case sizes as standard carbon miniature bat- 
teries. They can also be made readily in other 
voltages and case sizes, to your own require- 
greater. On continuous drain in a transistor ments. For complete data, write or call 
radio, for example, the Mallory mercury Mallory today. 


In reliability, the Mallory mercury batteries 
far exceed conventional types. Shelf life is 
five times as long. Service life, too, is much 


"/ 


Parts distributors in all major cities stock Mallory 


standard components for your convenience Expect more... get more from 
i aa... 


ay 


Serving Industry with These Products ‘ P.R.MALLORY & CO. inc. 
Electromechanical—Resistors © Switches © Tuning Devices © Vibrators 
Electrochemical—Capacitors «¢ Rectifiers ©¢ Mercury Batteries 
Metallurgicel— Contacts ¢ Special Metals and Ceramics © Welding Materials 


P.R. MALLORY & CO. Inc. BATTERY DIV. NORTH TARRYTOWN, N_Y 





WHAT’S BEHIND THE NAME 


Quy, 
Aliy y Cony 
Ro; 


Everything that means better insulation! 


@ What explains the increasing trend toward Irvington as the single 
source for a complete line of flexible, electrical insulations? Simply 
this: there’s more behind your Irvington representative. In his current 
Irvington line he can show you the right type of insulation—Class A, 
B, or H—for most design needs—for insulations that fully meet NEMA 
standards. Or he can act swiftly to bring you Irvington coated mate- 
rials that meet the even more rigid specifications you may require. 
For behind this man and his technical knowledge of the wide, com- 
plete range of coated products is the factor of Irvington leadership... 
in modern coating and processing equipment...in technical skills...in 
quality control from raw materials through finished products. Since 
1905 Irvington research has led in meeting and anticipating each new 
demand or requirement of our industry. You address yourself to all 


these factors—and more, when you talk to your Irvington man, 


Flexible Electrical insulations Tubings 
Coated Fabrics and Papers Extruded Plastic 


Varnished Tubings 
LOOK TO Varnished Cambric and Glass Cloth 
IRVINGTON Silicone and PTFE Coated Glass Cloth Tapes 
FOR: Varnished Papers, Silk, Rayon and Nylon Vinyl 


Varnished Cambric 
Laminated and Coated 


Silicone Coated Glass 
Slot Insulations insulating Varnishes 


Silicone Rubber Coated Glass 


IRVINGTON ? 


fiiteae 

of 
insulating 
varnishes, 
Call 

for 


IRVINGTON *140 


@ Forthe highest mechanical strength 
under the most adverse operating 
conditions, nothing surpasses Irving 
ton #140 Varnish. Leading manufac 

turers depend on this high bonding 
trength varnish—for high speed 
motors and generators in diesel eles 
tric equipment, and other electrical 
units which must take severe vibra 
tion. It’s the natural choice for im 
pregnating all windings subject to 
mechanical stress. Due to the unusual 
flow characteristics of #140, better 
balancing can be achieved with the 
initial varnish treatment, thereby re 
ducing processing time. Excellent 
electrical properties, high resistance 
to heat, oil. and chemicals, unusual 
tability in storage and dip tanks 

all these qualities make Irvington 
#140 your best choice, too 


et TL LL 1), 
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Flexloc thin nuts save space, 
weight and production time 


Self-locking nuts are 30% lower 
and lighter; speed up assembly 
with hand or power tools 


Self-locking FiLextoc thin nuts are 30°7, lower than 
regular height locknuts of the same nominal diameter 
They fit into spaces where regular height locknuts will 
not go. You can design lighter, more compact units 
with them. 

Where you must reduce weight in a completed as- 
sembly, you can save by using shorter bolts with these 
lighter nuts. And you save production time. The length 
of engagement of mating threads is shorter: fewer 
revolutions of hand wrenches or power nut runners 
are needed to seat them 

FLEXLOC nuts are of |-piece, all-metal construction 
You can use a FLextoc fully seated as a locknut or at 
any point along a bolt as a stop nut. Once the threads 
in the resilient locking section are fully engaged, the 
FLEXLoc grips the mating threads with uniform locking 
torque wherever wrenching stops. Since there are no 
nonmetallic inserts to come out or deteriorate, the 
locking life of a FLEXLoc ts virtually unlimited 

Your authorized industrial distributor stocks FLEXLoc 
nuts in a variety of sizes, materials and finishes. Consult 
him for details. Or write us for information about your 
special locknut problem. Flexloc Locknut Division, 
STANDARD Pressep Steet Co., Jenkintown Y, Pa. 


, 
»PECIFICATIONS 


THIN NUTS 


REGULAR 


FLEXLOC thin nuts are 30% lower than regular height locknuts 
There is a corresponding saving in weight. In sizes through 
in., thin FLEXLOCS meet ten t gth requiremer 
locknut PLEXLO an be 


NATIONAL FINE THREAD thre 


rip 


STANDARD PRESSED STEEL CO. 


FLEXLOC LOCKNUT DIVISION “ME 
JENKINTOWN PENNSYLVANIA 





POWER 
RHEOSTATS 


( 


Write for engineering details. 
Let us collaborate and quote on 
your power rheostat require: 
ments. Also on other types of 
controls, resistors and resistance 


| 
CLARO STAT 


READER INQUIRY § 


Here are those more rugged power 


rheostats that meet the toughest requirements 


CLAROSTAT offers a complete range of 
25- and 50-watt power rheostats in both standard 
open) and aircraft (metal-encased) 
types. The latter are approved under MIL-R-6749 


CLAROSTAT power rheostats will withstand 
considerable overloads for prolonged periods of 
time. They provide the degree of dependability on 
which you can stake your reputation 


RUGGEDIZED 


... for severe-service needs 


Fa OT Te MEE OR DE De eee 


by CLAROSTAT 


CONTROLS and RESISTORS 


CLAROSTAT MFG. CO., INC., DOVER, WN. H 
In Canada: CANADIAN MARCONI CO., LTD., Toronto, Ont 





Now...tripled supply 
G-E small fan motor 


STORAGE FOR TRIPLED SUPPLY 
OF OXIDATION-RESISTANT OIL 


| ADDITIONAL SUPPLY OF OIL 
FOR EXTRA-LONG LIFE MODEL 


STANDARD OIL SUPPLY 


1.5 TO 16 WATTS 
4 and 6-pole 
shaded-pole 





of improved oil greatly extends 
life for extra long-term applications 


Keeping pace with the demand for longer-life domestic 
refrigerators, freezers and refrigerating condensing 
units, General Electric now announces the availability 
of a small fan motor with greatly increased motor 
life! In step with the forward thinking of our cus 
tomers, this new motor life expectancy is the result 
of 1. TRIPLED OIL SUPPLY and 2. OIL WITH 
INCREASED OXIDATION LIFE 


Here’s how extra-long life was designed into a motor 
already the leader in its 1.5- to 16-watt power range 
first, a new design of oil storage wicks with triple 
oil capacity was added. Next, laboratory technicians 
had to make sure that the lubricant used would hold 
up during the resultant extra-long projected motor life. 
Approved laboratory testing procedures resulted in 
the use of a new oil with oxidation life several times 


that of the best oil previously used! 


Combining extra safety factors, increased oil, and 


additional life expectancy of the new oil thus makes 


Here are more reasons 
why these small fan 
motors—both standard 
and extra-long life are 
your best buy: 


BUILT-IN HUB and special 
shaft mounting threads 
permit the use of simple 
hubless, low-cost fans 


saves you money on you! motor and fan combination 


QUIET OPERATION —-The vibration-absorbent, one 
piece, cast-iron frame, plus extremely accurate align 


ment, add up to quiet motor operation 


SIX-POLE DESIGN the only one of this size on the 
market—-has been developed for applications such as 
home freezer systems, condenser cooling fans, et« 


where lower fan and air noise is desirable. 


EXPERT APPLICATION HELP from G-E engineers is 


available to you. For complete shaded-pole motor 
service, contact your local G-E Apparatus Sales 
Office. Or write for Bulletin GEA-6134 to Section 
632-2, General Electric Co., Schenectady 5, N. Y 


possible a projected extra-long motor life where de 
sired--and at only a modest price increase ovet 


the standard G-E shaded-pole fan motors of this size. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


SETTING THE PACE IN MOTORS FOR THE AIR CONDITIONING AND HEATING INDUSTRIES 


15 TO 35 MHP 2- and 
4-pole, shaded - pole 


25 MHP TO 1/12 HP 
shaded-pole and perm, 
split cap 


1/127T01/4 HP 4- and 


1/670 1/2 HP, 35 MHP TO 1/2 HP 
6-pole, shaded-pole 


1/610 3/4 HP 
split-phase 


perm split-cap capacitor start 





TEMPERED STEEL 
SPRING = @bsorbs 
vibration — holds 
assembly firmly\in 


. < alignment. 
HARDENED BERYLU- © 
UM COPPER PLUNG- 
ER GUIDE — reduces 


friction and wear 


SHOCK - ABSORBING 
BUMPERS — reduce 
self - destruction, 
qushion stroke, as- 
sure longer service. 


HEAVY SILICONE 
INSULATED MAGNET 
WIRE — wound on 
high flow point 
molded nylon 


bobbin. 


HORIZONTAL PUSH-TYPE VERTICAL PULL TYPE 
WELDED BASE SHOCK-MOUNTED 


INDUSTRIAL SOLENOIDS 


In addition to all the ‘“inside’’ advantages, 
WELDED BASE 


VERTICAL PUSH-TYPE AC WAFER SOLENOID 


ii Decco Solenoids are compactly designed and 
FOR COMPLETE — 


thoroughly impregnated with silicone baking 
INFORMATION ON ALI : : . : 
varnish for high moisture resistance. 
DECCO INDUSTRIAL 


SOLENOIDS 


Decco Solenoids are made in all types, sizes 
WRITE: 


and shapes. SPECIAL SOLENOIDS ENGINEERED 
TO YOUR PROBLEMS. 


DC INDUSTRIAL SOLENOID 
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New Micarta silicone-glass insulation 
boosts hp rating 50 to 75%! 


With MICARTA silicone-glass insulation, hp ratings can be increased 
50 to 75% over Class A and Class B motors without exceeding the 


temperatures of Class H insulation, 


Here's why 
e ability to withstand high or overload temperatures because of 
greater heat-resistant qualities 
e@ better dielectric strength at high temperatures and in humid 


atmospheres 


In addition, MICARTA silicone-glass tape can actually reduce size and 
weight of motors up to 50% over conventional material. If you're 
designing a smaller unit, you'll want to put this space saver to work. 


In the MICARTA line you'll find a new bias glass silicone rubber 
tape with good tensile and tear strength, good abrasive resistance, 
and minimum deformation after elongation. Other combinations of 
silicone, rubber, and glass offer the same advantages for a variety 


of applications. J-06630 


For compliete 
technical information 


mail this coupon 


Westinghouse Electric Corporation 
MICARTA Division, Trafford, Pennsylvania 


Please send complete technical data on Mi 


silicone glass insulation 


Name Title 
Compan y 
Street 


City 


WATCH WESTINGHOUSE WHERE BIG THINGS ARE HAPPENING TODAY! 


READER INOUIRY SERVICE CARDS, PRECEDING BACK 


AR 


A 





FOR HIGH TEMPERATURE STRENGTH. ‘This looks lik: 


a sieve, but actually it is a Stainless Steel plate 
punched with 25,400 holes, and it makes up the end 
plate of a chemical plant heat exchanger. After the 
tubes were inserted the exchanger was placed in high 
temperature, intensely corrosive 24-hour service. It 


was made by the Nooter Corporation, St. Louis 


FOR CORROSION RESISTANCE. Rare Earths, Inc 


produces such valuables as cerium, lanthanum and 
praseodymium by means of an elaborate chemical 
eparation proce In the filter press, corrosion de 
troyed carbon steel plate rods in six months. Stainless 
Steel rods were installed over six years ago, and are 
till in fine condition 


NOTHING 


can equal 


Stainless Steel 


for its combination of desirable properties 


No other design material can match Stainless Steel in its 
combination of desirable properties: corrosion resistance, 
strength and hardness, beauty, cleanability and easy fab 
rication. When seeking a source of supply, remember that 
United States Steel offers you the widest range of types 


finishes and sizes 


FOR TAKING A BEATING. These are 8th grade students from 


Dormont, Pa., public schools in a domestic science class. The 
sink tops were made by Pride Mfg. Co., Pittsburgh, from USS 
Stainless Steel. Says Pride, “These Stainless sink tops are 
ideal for school use. We've seen some 20-year-old sinks that 


still look as good as new 


N WAR 


USS STAINLESS STKEL 


SHEETS - STRIP - PLATES - BARS ~ BILLETS 
PIPE - TUBES + WIRE - SPECIAL SECTIONS 


UNITED ‘za TdVDEes STEEL 





MARATHON@P)ELECTRIC 


This train of m-g set 
u ould he like so many rph ime d 
ducklings if the big 150 KW engine generator failed 


These vital rotor pole and 
stator windings are made with 
Rome Magnet Wire. Rome 


Jet age “short story” siti we sini 
about magnet wire 


speeds production 


Even the powerful B-47's squatting sets that start and service B-47's and coverings. Conductor surfaces have 
on the apron seem to tense when the B-52’s, build their products to Air no burrs. With wire like this, it 
2 a.m. scramble sounds. In minutes Force specification And the Ai Cu ind costs less—to wind to spec 
airmen are in the plane pulling the Force scales its specs to the per ification 
levers and flicking the switches that formance excellence it must have fo make magnet wire like this 
wake the bomber up Marathon Electric builds with in ve at Rome follow a step-by-step 
Set ready go and the finite care. Take, for « karmple one tatistical quality control program 
pilot signals for starting powel! small component the magnet wire from coppel bar to finished wire 
One by one, the engines wake up they use in the rotors and stators for We keep the same strict guard on 
screaming in their pods. The planes generators and motors. They buy ill the wire we make 
roll, roll faster, then rise. It’s prac much of it from Rome Cable Cor We can help you meet your tight 
tice that’s pertect because less than poration est OFM standards possibly at 
perfection counts against you From Rome, Marathon gets di lower production cost—and with de 
Companies like Marathon Elec mensionally accurate conductor pendable delivery. Our engineers 
tric, Wausau, Wisconsin, makers of correctly soft copper, and uniform will gladly help you 


the engine generators and the m-g 


ROME CABLE 
It Costs Less Me aa 
to Buy the Best 
ROME - MEW YORE 


TORMRANMCE + CALIFORMIA 





NEW 


from 


IRC’! 


found in [R¢ hamiou 

Ihe PW ilso offer ou the itl 

ecurmty resulting trom. simultaneou 

clement, lead ind ter unal clip In one automat 
Opel iio! Thi latest iddition mean 


now can ) | med 


qaiulihi 


LOOK AT THESE FEATURES 


oe PW.-5 saves space only “”''x¥ 2" e PW-5 covers wide range from 0.24 ohm 


3300 ohms 


@ PW.-S5 installs easily rectangular case with axial e PW-5 stands high temperatures 


operates 
leads 


60%, rated load even at 100° C. ambient 


INTERNATIONAL RESISTANCE CO 
Dept. 224, 401 N. Broad St., Phila. 8, Pa. 


insulated Composition Resistors « 
Deposited and Boron Carbon 
Precistors * Power Resistors * 
Voltmeter Multipliers « Ultra HF 
CUT Male cell CM Crit iele| 


in Canada: International Resistance Co., Ud., Toronto, licensee 


Send bulletin describing new 5-Watt, 7-Watt, and 10-Watt 


ete role Uttorever the Circuit, S 


NAME low Wattage Wire Wounds «+ 


Resistance Strips and Discs « 
COMPANY Selenium Rectifiers and Diodes 
ADDRESS ¢ Hermetic Sealing Terminals « 
insulated Chokes © Precision Wire 

CITY Mawel ale Es) 


1% PLECTRICAT 





| ) 
5 source for 


1 


© 
4 


Se et net MRR eae SNE ll 


or fl way MIDGET SOLENOID VALVES 


Progressive designers, the men who lead the trend toward min- 
iaturization, depend on ASCO as the one source for a full line 
of midget solenoid valves. The unexcelled quality and dependability 
that ASCO pioneered in the solenoid valve field is found, too, 


in today’s midget solenoid valves. Only the size has been reduced 


For flow applications using air, gas, water, light oil, refrigerants 
ind many other liquids, ASCO Midget Valves assure complete 
safety and truly exceptional performance 

ASCO Midget Solenoid Valves are available with standard, 

JA watertight or explosion-proof enclosures. Pipe sizes 44” and 4%"; 


pressure range UO LOOO ps 


There's one source that solves virtually any solenoid valve 


———e problem ASCO. Write today for complete data on ASCO 


Midget Solenoid Valves — or outline any of your requirements 
We'll be pleased tO assist you 


9a ASTO 


ea Solenoid Valves 


D> 


. 


SHOWN % ACTUAL SIZE 
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PANELLITINC., 7401 N. HAMLIN, SKOKIE, ILL., WIRES-IN RELIABILITY WITH 


SoTL CTE (A eben 
* @eWwe SWITCHBOARD WIRES 


IN THEIR CENTRAL CONTROL PANELS 


rnin fn eed 


Rockbestos / (N.E.C. type AVB) Switchboard Wire 
Solid or Stranded 


5s A.V.C. (N_E.C. type AVB) Switchboard Hinge 
Cable Flexible Stranded 


Rockbestos N.E Type TA Switchboard and Flexible 
Hinge Cable Solid, Stranded and Flexible Stranded 


USE THESE WIRES FOR 


Switchboords, « Control Panels for 
Switchgear and Motor Starters 


> 
Control Panels + Elevotors, Fire Doors, 


Crones 
* Radio and Television 
Hinged Connections on 

Transmitters 9 » 


Swinging Meter Panels 


« Motor Driven Rheostats « Motor Leads et 


Every detail, large and small, gets topmost attention 
in Panellit Control Systems to assure absolute 
reliability of operation .. . and wiring is one of the 
important details . . . That's the reason they use 
exclusively Rockbestos A.V.C. Switchboard Wire 
standard in the industry for more than 25 years 


Permanently insulated Rockbestos A.V.C. will not 
crack or flow at high temperatures. What's more, 
the felted asbestos acts like a cushion so that neat, 
right-angled bends are made fast and without 
cracking. It's heat resistant too . . . will not ignite 
under an arc... will not support traveling wire fires 


Wire dependability and long life into your 
equipment with Rockbestos asbestos and varnished- 
cambric (N.E.C. Type AVB) or Rockbestos thermoplastic 
and asbestos (N.E.C. Type TA) switchboard wires. 
You'll find they are easier to install, safer and 
guarantee a better looking, longer lasting job. 


ROCKBESTOS 
PRODUCTS CORPORATION 


NEW HAVEN 4, CONNECTICUT 


RK « CLEVELAND « DETR 


* NEW ORLEAN 





FUSITE introduces “torture-proof” 
solid glass headers with 
V=24 glass 


* 


>< greater resistance to mechanical shock 
and vibration 


ft 
‘ 


Here is the ruggedness you need in glass-to stay that way without ‘babying”’ them through 
metal terminals to make production handling your soldering operation and normal handling. 


simple. These headers come to you without : ; 
| An interfusion of the glass and metal at 
cracks or leaks- but more importantly, they 
the ring and every pin together with firm but 
carefully controlled compression makes han- 


dling less critical 


Available in four basic flange types in a 
wide variety of sizes and electrode styles and 


arrangements 


Write for bulletin on this complete new line, Dept. D-4 


These ‘‘torture-proof”’ terminals will be featured 
in the Fusite booth at Wescon Show August 
21-24. Be sure and visit us at Booth 4846-7. 


7 PROTECT PRODUCT ad; - U <, 4 T aa 
a PERFORMANCE F THE CORPORATION 
ar me Oy 
6026 FERNVIEW AVE., CINCINNATI 13, OHIO 





4 Design around 
these dangers 
with 


= —_ 
maaan 


—=- j 


When you can’t change the operating conditions, 
design around them. 

That principle applies to electrical insulation which 
is required to function, unfailingly, in the presence 
of heat, flashover, chemicals or acid fumes. 

Electrical Porcelains are compounds of inorganic | 
materials, fused in the kiln. They are highly resistant © 
to thermal shock. The softening temperatures of 
porcelains are between 2500 F and 2700 F. 

One of the big advantages of Electrical Porcelains + 
is their ability to withstand arcing. Porcelains do not 
char or track during flashover. 

Porcelain insulators may be placed in proximity 
to parts requiring soldering or brazing without danger 
from flux vapor absorption. That's because Electrical 
Porcelains are inert to most chemicals and 
corrosive vapors. 

Special formulas are available to meet specific 
application needs. You are invited to consult on your 
insulator requirements with any of the companies 
here listed. 


Sponsored by these members of the 


DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


AKRON PORCELAIN C(t 
RAM SPECIALTIES CO 
NIA INSULATOR CO 
LAIN CORP. xwnox 
Y PORCELAIN CO. wew vor« 
ODUCTS., IN¢ “ 


NIVERSAL CLAY PRODUCTS CC 





Mra 
UNSC C AIT 


they're trimmed with the 


. pefmanent beauty and durable utility of stainless stag 


Beauty with a lifetime shine! Outdoors or in, stain| tecl adorns as it 
resists wear and corrosion——protects equipment against rubs, dent 
and scratche puts selling highlights on car, counter and camera alike 
Staink is solid-bright. Can't wear off, pit or peel. Design for stank 
and specify it always, for faster product profit! 


CORPORATION 
i a i 2 a 





lis Here... 


A Single Built-in KLIXON Protector Gives 
Full Protection Engineered into 


and use motors 
with Built-in 


KLIXON 
PROTECTORS 


* Eliminate Motor Burnouts 
* Reduce Production Down Time * Simplify Motor Controls 
* Minimize Motor Repairs and Replacements 
* Assure Maximum Motor Capacity Under Any Conditions 


Over-temperature protection is vital to de 
KLIXON Protectors Prevent Overheating Caused By: 


‘ T 
pendable 3-phase motor performance. Now com Prolonged overloads 
. Single phasing 
. Stalling 
with a single built-in Klixon Protector. Failure to start 


plete protection for 3-phase motors can be yours 


5. Lack of ventilation 
Now you can get the same dependable pro Increase in ambient temperatures 
. ‘ Pi ing o ersing dut 
tection in 3-phase motors that manufacturers ee ee 
ave f rears built 1 single ase s 
have for years built into singl ph ise motors Specify and use motors with Klixon Inherent Protectors. Write 
This inherent protection is now available to for Bulletin MOPR1 for details of inherent motor protection 


manufacturers of 3-phase motors covering a 
horsepower range from fractional up through ieee: LIxO 
7 hp. (600V.) K 
METALS & CONTROLS CORPORATION 


SPENCER THERMOSTAT DIVISION 
3608 FOREST STREET, ATTLEBORO, MASS. 





Raising Professional Standards 


SACKED BY THE MAJOR engineering societies 
Engineers Joint Council, has just issued an 
important report) on “Professional Standard 
and Employment Conditions.” The statement 
represents the labors of many thoughtful people 
who have studied the problems of engineers as 
employees. About 80 per cent of professional 
engineers are in that classification. Recognizing 
the trend toward collective bargaining by engi 
neers, the report undertakes to examine the 
causes and to suggest to employers what might 
be done to enhance the job satisfaction and 
professional status of engineers and to engi 
neers what constitutes a professional man 
(mong the causes of dissatisfaction are listed 
the feeling that engineer ire not itherentl 
identified with management, largely due to poor 
communication with the top ¢ chelon inade 
quate recognition of the engineer a i protes 
onal employes ind i if} individual ilarie 
not commensurate with fundamental contribu 
hon the pa of experienced engineer not 
increased sufficiently in comparison with present 


lurting salarie beside wide irniation 


ndustry compensation tandard 


The effects of the Wagner Labor Act and | 
the Taft-Harth 


in bargaining groups are ved, and stati 


Not ipon prote ional emplo 


ited pommting to the re Ol broad 
engineer which it 
nt of them oppo ed co 
not i 


reported 


a protessional ittitude toward his work The 
engineer employee should realize he is not just 
inother hired hand. He must have genuine desire 
to expand his capacity, extend his knowledge 
ind improve his proficiency. Above all, he must 
have a feeling of “trusteeship” personal respon 
ibility to protect the employer's interest and a 
code of ethics that recognize is paramount 
afety of life and health of the public who come 
into contact with the results of his effort 
The engineering societies can play their part 
in establishing and maintaining high standards 
of ethical conduct for professional development 
of their member Engineering educators, like 
lo much to implant in the embryo 


basic characteristic of a protes 


one recommendation lor 

management to follow. demanding first that 
employers recognize the inherent professional 
character of engineering work and to use engi 
‘ the maximum of their ipabilitie . 

t make engineers feel that they 
vement The hould he 

for dyvancement and 

ilarie must be estab 
contribution of 

up ind the 


Triireitriisze ad 


cipate 
ehni il or 


contribution 


ledge. | 





bi | Collection of sintered iron gears used in a variety of electrically driven appliances 
Many have helical teeth. Some have D 


raped hole lots and lugs for driving purposes 


Pressed and sintered tron powder 
gears and injection molded nylon 


ears are both finding wide usage 


im light equipment driven by fra 
for tional and subfractional motors. 
Veu powders and new tec hniques 

make it possible to economically 

2 form high strength gears to as high 
Appliances as IG V/ { prectston Class 2 toler 
ances. Nylon’s chief asset as a gear 

material is its compliability il 

vields to compensate Jor errors in 


molding the teeth. Has excellent 
LOtuIS DD. MARTIN 


r Consultant 


ter, New York strength range. 


service life when used within its 


PRICAL MANUFACTURING 





LHe BATTLE FOR SUPREMACY, if not the very survival. of 


many manufacturers in the electrical applance field has 
forced a close study of the possibilities of cost reduction 
in the processes for making gears used in many electric 
ily driven appliances Recent advancements in powdered 
metals and injection-molded nylon has brought about 

chain reaction to new 
mistakes have been made by some companies that plunged 
without lookin 


more for his 


rear applications. Some regrettabl 


but on the whole the consumer is gettin 


money and a far better product than he 


could expect before these new processe appeared on thre 


scene 


\mon the mar 


dered metal ot 


motor-driven appliances using 

injection molded nylon gear ine 
electric windshield Wipers automobile seat shifters and 
vindow lifter food mixers, clothe 


portabl 


Wa hin machine 
Powel tools motion preture projector 
timers. airborne instruments. and 


Because powdered metatlugr 


art thar 
molds 0 | \ men that have take 
this field durin 


Will be ¢ imi 


idvancement ha 
availability of new materials 


' 


oling especially suited 


dered metal oda it 1 po ityle 
micro mwders made of pure electrolytic metal 
well as ver weurately made tungsten carbide di 
need lor producin such dies economically for thi 


other allied work brou ht 
makin e 


processes, an ¢ 


ibout new mold ind ave 
processes The electrical-discharge machinin 
kample of which is the equipment made b 


The Elox ¢ ompany of Clawson. Michigan. is one 


Another example is the ultrasonic machinin 


ol them 
process 
which a brass or steel punch, having the desired shape, is 


made to vibrate at between 20,000 and 30,000 eps in the 


presence of a slurry of boron carbide 


Py pic al of equip 


ment of this type is the Shefheld-Cavitron machine 


Fig. 2 
made of high-density iron that 
has been flattened 


Small instrument geat 


right) to 
demonstrate the high ductility 
of the material Supermet Dir 
of Globe 


Ohio 


Industries, Dayton 


hig ) Trace of gear tooth et 
ror made on a Kodak Conju 
age of the gear illustrated in 


x 
big 


Since the vast mayority of 


intered metal gears used in 


connection with electrical ipplance ie mad 1 iron 


the discussion will be confined to this material. A’ repre 
pictured in bi | 


kollowin ine ome of the 


entative group of them 1 
idvantaves of high-density 
Iron High tensile trength up to 200,000) pst hich 


mooth finish & to 


impact strength up lo AM Th pst 


it int Pitts 


equalin i smoothl round surface, and 
precise dimensional control and untformit for million 
ol similar yp Lal of density can be obtamed trot 
to ¢(.6 ( pure unadulterated a 

theoretical so j j I NH ovenetl 

Duetility « een ’ | cent elongation ¢ e obtained 
f required. Machi Is equal to ol tree-cuthy 
tof OO 


nlered 


ilent ‘ | cube it 

different lar ibsolute hiomovenet 

ultra-fine powders ind compactin then 
dic mendous pressure 


whe re 





Fig. 4 
which powdered metal gears 


Exploded view of “4-in. portable electric drill in 


successful replaced cut gears 


of product are required, but the production volume must 


in reased tooling cost. 
With powde red metal it is 
the theoretical density of a 


be sufficient to justify the 
not possible to quite equal 
olid bar of metal of the same 
The density of steel bar 
for example is (04 gin/esn \s table 


obtainable with unadulterated 


chemical analysis i theoretical 
shown in the 
densitie ol 7.5 


Phis i 


iti of ifé 
irons equal to 9.4 per cent ol theoretical homo 
enenty 

bigure 


2 pictures a st all | in. OD) precision sintered 


Won ? tooth 


year of 65 diametrical pitch 20M gy pres 


ure angle, and stub-tooth form. This particular gear is 
instrument At 
This Was 
here 


rreatest 


large airborne 


used in quantities ino an 


the ri same vear is shown squeezed flat 
ductility of the 


at the 


done to demonstrate the 
lightest si 


material 
ie not the noof fracture 
stress. It i 


Kodak ( 


areas ot 
Peurs which were checked 


total 


one of 5O similar 


on a onjpu-gave to measure its composite 


Physical Properties of Sintered 


Series Density*, gm_ ce 


1000 6.9-7.3 
2000 7.4 min 


3000 


1000 


5000 


6000 7.4 min 


7.4 min 
7000 


that this error is within 


0.0005 in. This range corresponds to a precision Class 2 


error. Fig. 3. It will be 


seen 


veal 
This 

only by 

teeth 


rear is in a strata of precision generally obtained 

‘rinding and/or shaving following cutting the 
The coining dies for the gears are made of seg 
mented sections of tungsten carbide ground with special 
diamond wheels. The die cost is extremely high. No exact 
but those the 
ramifications for making dies of this type put the cost at 
well S10.000 


This « xample is cited to demonstrate what can be done 


higure .s are available versed with many 


over’ 


when the right procedure is used. In the great majority of 


consumer goods, gears of this strata of accuracy are not 


Iron for Small Gears 


Tensile str 
1000 psi 


Yield str. 
1000 psi 


Elongation 
per cent in 2 in. 
28-38 


20-24 7-10 


52-55 
15-49 29-31 


A 75-95 
B 65-78 


190-200 190-200 
A 160-170 
B 132-138 
C 930-100 


157-165 
110-120 


a 
78-8 





I : 


‘nt 


WU 


Chuck shoft 


Fig. 5—-Assembled view of sintered 
iron gear train for portable drill. 
Note how two clusters of gears 
have been formed as single press- 
ings. 


Fig. 6—Armature shaft details 


modified to 


make it possible to readily replace pinion 


required. In the manufacture of sintered metal gears, it is 
possible to effect savings by taking advantages of things 
that can be had for nothing. It is possible, for example, to 
combine cams, clutches, and driving devices with the part 
lt is also perfectly feasible to incorporate keyways 
splines, and flats in gear bores. Combination of gear and 
pinion as a cluster is common. Cams of various kinds 
can be made as part of a gear component. In some cases 
it may be desirable to harden the cam surface but to leave 
the gear teeth soft to avoid distortion. Selective hardening 
is a feasible procedure. The same techniques ol selective 
carburizing followed with any low-carbon steel can be 
used with sintered iron. 

In some cases it may be necessary to eflect cost com 
promises. An example of this may be a throated worm 
gear in which a splined hole is desired. Because the con 
caved surfaces of the gear teeth pose difficulties the worm 
gear cannot be produced, It is. however, possible to pro 
duce the gear blank complete with cam and splined hole 
and subsequently hob the teeth. Another example of a 
compromise is where a high degree of accuracy is desirable 
in the gear teeth, but where the precision die cost would 
be prohibitive for the production volume. In this case 
gear teeth can be produced to commercial limits to pre 
shaving depth and afterwards shaved like any other pre 
cision gear. An important saving would still result from 
obtaining a very accurate blank combined with other 
components costly to machine 

Any process has advantages and limitations, and com 
promises will have to be made between what you would 
like to vet and what the process economically permits 
Let us take a case where a portable tool manufacturer re 
designed the gearing in an electrical drill and opened up a 
much broader market by the resulting cost reduction 

Figure 4 is an exploded view of a 14-in. drill. All the 
gears were formerly cut, pressed on knurled shafts or on 
into another to form clusters. Pinion A was pressed on the 
end of the armature shaft B. Pinion C was pressed into 
gear D to form a cluster, as was pinion F, which has 
pressed into gear G. The hubs of pinions © and / were 
knurled to provide the required interference fit. Gear // 
was pressed on the end of jackshaft £ 

Aside from the appreciably greater cost, the cut gears 


About the Author 


Louis D Martin has been a gear engineer with the Fast 
man Kodak Company for 30 years up to his retirement a 
few weeks ago to set up a consulting business, under the 
name, L. D. Martin and Associates, 130 Main Street, Roches 
ter 4, N. Y. Hise gearing education dates back to 1918 when 
he started at the former Brown Lipe Chapin Company of 
Syracuse as a junior engineer. After a year there, he joined 
North East Electric Company, Rochester, now a General 
Motors division, where he did gear research on speedometer 
and automotive gearing. He left to go with Eastman Kodak 
in 1926 

Mr. Martin was appointed chairman of the Fine-Piteh 
Gearing Committee of the American Gear Mirs. Association 
when it was created in 1942. Under his leadership all of the 
present American Standards for fine-pitch gears were de 
veloped 

He has been awarded 22 patents covering gear checking 
equipment, gear cutting equipment and photographic ap 
paratus, including the Kodak Conjugage gear checker and 
novel gear shaving equipment 

In 1918 the American Gear Manufacturer \ssociation 
presented him with the Edward P. Connell award for hi 


immeasurable contributions to the 


gearing industry's 
knowledge, particularly in the field of fine-piteh gearing 
Mr. Martin is a member of three AGMA committees, see 
retary of Sectional Committee B6 on gearing of the Amer 


ican Standards Association, and chairman of the ASA «ub 


committee on time pitch fur under 6 





lig KRepre entative group of 


injection molded nylon ear 


hac undesirable feature hich 
when the ech alte inftered iron 

ere ” ‘ “ moor cultin job and a 
which revo 


When it did 


there oO ma ol repairin the drill other than ti 


buildup. Second the motor pinion 
ippre OO rpm, wore out rapidl 
replace the complete armature shaft, a task which could 
not be done by the customer, While the drill manufac 
lurers build a reasonably large factor of salety in ihew 
products, the user of a 'y-in. power drill often overloads 
it. Some of the users turn down the shanks of a larger drill 
to fit the '4-in. chuck. Wear is invariably a result of abuse 
ind overloading on the part of the custome 

eclhonal view of a correspondin 


lettered the same as in big. 4 


hy tire >» 8 aero 


intered iron gear train 


Iwo gear clusters are made as single units produced of 


inmature shalt is made with two milled 
machine \s 


also provided with an 


intered tron. The 
flat which can be produced in a serew 
detailed in’ big. O: the halt is 
annular groove to aecepl an inexpensive retaining ring 
made of music wire 


with a double-D hole 


because the pinion ts 


hie powdered metal pinton ts made 
Better concentricity can be obtained 
centralized on a ground diameter 
instead of a kourl. UE the prion teeth break or wear out 
the pinion ean be readily replaced permitting the cus 
tomer to do his own repairing 

The output gear identified in Fie. 4 as part /7 is also 
staked to the chuck 


t permit the use of a retain 


made with a double-D hole and is 
halt Space restrictions did me 
ne ring as was done with the armature shaft pinion 


This gear is relativel low moving and poses no replace 
ment problem 

\ i result of the conversion to sintered iron gearing 
eflected. This reduced th 


retail price of the drill by about Sl and enabled the manu 


i Wing of 2o ce, per unit was 
facturer to enter a much broader market The consumer 
is vetting a better product it a lower price because of 
intered iron vearing. The case cited s LV pon il of hundreds 


of similar examples where important savings have beer 
eflected. The future expansion of the powdered metallurgy 
process is limited only by the imagination of designers 


and the advancements in the tooling required 


76 


Standards for 
Fine-Pitch Gears 
20-Deg, Involute Fine-Pitch System for 


Spur and Helical Gears, AGMA 207.03, 
American Standard B6.7-1950. 


Fine-Pitch Straight Bevel Gears, AGMA 
206.03, American Standard B6.8-1950. 


Inspection of Fine-Pitch Gears, AGMA 
236.02, American Standard Bé.11-195!. 


Design for Fine-Pitch Worm Gearing, 
AGMA 374.02, American Standard B6.9 
1950. 


The Standards are available through the 
American Standard Association, 70 East 
45th Street, New York. 


Injection Molded Nylon Gears 
Probably no 


peared on the industrial scence in recent years has offered 


other process OF material that has ap 


Inere Opportunities for savings and lmprovement it 


produc Is than the myection molding process and the avail 


ihility of nylon FM LOO0] 


began to appear ina number of electrically driven appli 


Injection molded nylon gears 


inces about ten years ago. karly attempts at producing 


Molding com- 
panies had not yet learned how to compensate for mold 
shrinkage 
desperate attempt to capture the market in a new field 


ears of nylon were not very satistactory 
Many molders used hit-or-miss techniques in a 


where it was possible to effect important savings. 

the manufacturers of the material in turn had little 
to offer and were themselves groping for answers. Mold 
makers who had not even a speaking acquaintance with 
vears attempted to make so-called precision gear molds 
They were totally oblivious to the geometric corrections 
required on the tooth profiles to compensate for mold 
shrinkage. Suflicient data to predict mold shrinkage was 
not available. For applications where hardened steel had 
heen used, overzealous promoters recommended nylon, a 
material that has a safe working stress of 4500 to 4900 
psi. Gullible design engineers took such advice at face 
value without question As a result. many sad mistakes 


vot a black eye. 


while to overcome resentment and 


were made and nylon 
It has taken a lone 


prejudice created by early failures in) some quarters 


Poday molders realize that gearing is a specialized art 
them 


Molders are considerably more conservative and factual! 


and are employing gear consultants to guide 
in their claims. Closer teamwork between vendors and 
designers has been established and is beginning to pay 
dividends 

\ large fund of empirical data has been accumulated 


on the 


behavior of this material Under grants fron 


the manufacturer of the material a large midwestert 
university is currently conducting tests that will eventually 
be of value to design engineers In spec ifving nvlon gears 

Injection molded nylon gears are currently being used 
in a large variety of home appliances such as electric 


timers, clocks, meters, food mixers speedometers, motor 





picture equipment and a long list of other devices. A few 
examples of injection molded nylon gears taken out of 
current production are illustrated in Fig. 7. As with 
sintered metal gears, large savings are possible by com 
bining gears with other components and by making gears 
and pinions integral with each other. 

Nylon has a property called compliability. This is the 
ability of the material to yield under pressure and return 
to Its original state when pressure ts released Coupled 
with a low frictional coethetent, this property makes it 
very desirable as a gear material. When used within its 
safe working limit. in a temperature rang below 150 | 
nylon FM L000) out-performs steel. This is due to the 
fact that ordinarily destructive tooth errors like piteh 
variations. profile error and excessive runout cancel them 
selves out during the instant of engagement. This occurs 
when there is sufficient pressure to cause compliability 
and if the geometry of the teeth is correct 

Many desien engineers do not understand the difference 
hetween surface durability and beam strength and = are 
prone to specify nylon for applications for which the 
material does not have a chance of meeting the service 
requirements, Prevalent also are misleading ideas that 
nvlon is a cure-all for noisy gearing. The material has no 
miraculous sound absorbing property In facet, in this 
respect nvlon gears are not as ood as. the phenolir 
laminates. Poorly cut or molded nylon gears that are not 
loaded sufficiently to cause compliability can be noisy 

Nylon gears are hy FrOscopl and absorb moisture. For 
ipplications where the environmental conditions includ 
high humidity, provision should be made for swelling by 
allowing sulflicient backlash in the teeth. It is possible lo 
bring the gears in equilibrium against moisture by in 
mersion in walter preferably at elevated temperature, to 
speed up the process until they have increased their weight 
by 2.5 per cent When this point ts reached, changes in 
humidity due to environment have little effect on the size 

It is frequently desirable to use metal inserts and mold 
the teeth in a nylon tire surrounding the insert This 
practice results in a more accurate and stable gear. Nylon 
gears with sintered iron inserts that are fully as accurate 
as well-cut gears are currently being molded 

Nylon gears operate satisfactorily with other nylon 
rears if not highly stressed nor operated at elevated tem 
perature. They can be lubricated for life under average 
operating conditions. Among the commercial lubricants 
suitable for nylon gears are: Sunis 916, Sinclair Duro 
150, Atlantic Ideal A. and Texas Regal R and ©. For 
ipplications where nylon gears operate with steel gears 
a mixture of Fisk Aerolube and microsize molybdenum 
disulfide has been found satisfactory in proportions of one 
part of molybdenum disulfide to four parts of Aerolubs 

The Kodak Showtime 6 Projector illustrated in Fi; 
contains 17 injection molded nylon ears and pintons 
All these gears operate with other nylon gears and are 
lubricated for the life of the projector. A part of the nylon 
vear train is shown at the right. It will be noticed that 


gears and pintons are combined together as clusters 


Also included with years are cluteh elements This pro 


jector is remarkably quiet in operation, and the gearin 
stands up well under rigid climatic tests 
Another example of the application of nylon gears use d 


in electrically driven appliances is the food mixer sh 


owt 


in Fig. 9. It contains three nylor ears. The drive 


through a worm cut at the end of the armature shaft which 
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QC Computers 


GEORGE H. and PAUL 8S. AMBER 
Consultants 


Ameen Brotuens, INC. 
19925 Schaefer Highway 
Detroit 35, Mich. 


for Machine Control—ll 


Here the bast quality control 
equations set forth in Part 1. 

and developed for 

computing the average performance 
of a continuous process. are 


applied to the design of: 


PF Machine-mean computers for 


prece-part produc lion. 


Standard-deviation com 


puters for determining prod 


uct variation. 


Closed loop control systems 
with feedback for machine 
drift correction and excessive 


variation alarm. 


Parr | suowep THAT to detect a drift in machine per 
formance, it is first necessary to determine the average of 
the machine performance, and then compare this mean 
(average) to a standard representing the desired per- 
formance. The mean is used rather than individual meas 
urements because machine performance is character 
istically subject to random variations: individual 
measurements are not representative of the center line of 
machine performance. 

Manufacturing (discontinuous) operations, as compared 
with process (continuous) operations, concern the fabrica 
tion of piece parts. The “common denominator” of all 
feedback control of piece-part working machines is the 
machine-mean of piece part dimensions. Without an ade- 
quate technique of developing the machine-mean, precise 
feedback control is not possible 

\ powerful technique for developing the machine-mean 
is by means of a machine control computer performing 
averaging operations. However. although averaging 
separate values is an elementary arithmetic process, com 
puter-wise it is more difheult than solving for definite 


time integrals. as was discussed in Part I. 


X and X’ Computers for Discontinuous 
Processes 


\utomatic computation of discontinuous variables re 
quires either a memory device to keep track of part 
values, or a multiple channel input, consisting of a sepa 
rate input line for each of the values constituting the Jot 
being averaged, There are two practy al methods of doing 
such computations bigure 19 illustrates design steps ] 
and 2 of Table Il for a computer solving the mean of 
discontinuous variables.* The computer block diagram, 
hig 20, shows that the summing operation necessary to 
averaging discontinuous variables can be accomplished 
sumultaneously or accumulatively. The functional com 
puter diagrams of both the simultaneous and accumula 
tive methods follow. 


ELECTRICAL MANUFACTI 





Simultaneous Summing Method. Figure 21 shows 
that each piece part in the lot being averaged has its 
individual transducer, converting the controlled dimension 
into electrical analog form. Here is how this computer 


works. 


equals the sum of the input analog voltages. 


The output voltage of the summing amplifier 
(p\*e 
Normally, between summing cycles, SC, is open and S¢ 
slider to “home 
W hen SUInMIng, 


opens, This causes the servo shaft to 


is closed, as shown. This drives the R. 
position, the zero voltage point of Ro 
S( 1 closes and S/ 


assume a position proportional to the “sum” analog volt 


age. Potentiometer R., excited by the reference voltage, 
develops the electrical analog of the sum of the 
The voltage at the R, 


product of 1/n times the sum of the input signals, or th 


Inputs 
slider therefore represents the 
average. 

Though the computer is straightforward electrically 
mechanical problems restrict use of this method. Transfer 
of piece parts to a battery of precision-calibrated trans 
ducers is a tricky operation. And keeping a battery of 
linear transducers in calibration may be a problem. 

Accumulative Summing Method. figure 22 shows 
the accumulative method: the finished piece parts have 
left the machine tool on a conveyor, traveling in the 


Blocks 1 and 2 


These would be used only when desired to 


direction of the arrow, represent 
“squarers’”’. 
compute the mean-square A? of the process variable 
This squaring can be accomplished by servomechanism 
(Fig. 11) or thermal converter (Fig. 12). Conventional 
circuitry could be used to convert the computer from a 
mean computer to a mean-square computer. The same 
techniques could be used in Fig. 21. 

Here is how the computer works, when functioning as 
a mean computer with blocks | and 2. short-circuited. 


The | 
the ( 


) sign indicates an additive input signal, and 
) sign a subtractive input signal. 
lo start with, it is assumed that: 
|. There are no piec e parts on the conveyor. 


2. Contacts SC,, SCs, SC and SC, are as shown 


3. The slider of output potentiometer R» is at “home,” 


or zero voltage position, 


rala I 
I 


A-c or d-c analog signals 


: oid F Summing 
| amplifier 
x > | 


Sequence 
controller 


block 


equation (1) for the mean \ of a diseon 


Fig. 19 Mathematical diagram of 


tinuous piece-part dimension X 


Fig. 20° -Computer block 
diagram detailing meth 
ods of solving equation 


of Fig. 19 


| The slider ol serve 


at home position, in this case at the center of its angular 


shaft potentiometer Ry, is also 


range 
Following is the sequence of operations 
2, piece part ts positioned at transducer ‘- Then 
7, transmits a voltage analog input to the summing 
amplifier 


(As there is no piece part at 7), no voltage is 


developed at 7). The summing amplifier output is there 
fore proportional to 7 


) 


2. As the piece part is positioned at 7,, contact SC. 


closes to engage the electrically actuated servo clutch. 


Contact SC, still remains closed, grounding servo ampli 


Fig. 2) 
umming computer utilizing batch sampling 


Functional diagram of simultaneous 
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Fig. 22 (left) Accum 


Sequence ulative summing 


controtler method especially suit 
able for continuous 
overlapping sample on 


a transfer machine 


big 20 below 
Functional diagram of 
transducer pickofl con 


verting a plece-part 
Summing 


dimension to an ana 
omplifier 


log voltage 


' 
——3 
won 
pony 
omuinand 
i 
taf 
' 
i 


fier iipoul © that the oO halt) remain at home 10, Dial n develops a voltage at RK proportional to 
position the reciprocal of n, the number of items in the lot being 
After the cluteh i mositively engaged, S¢ opens averaged, six in this case. The output voltage at R» is 


Hhis causes th position ervo shaft to assume a posi therefore equal to 1/n times the sum of the piece-part 


lion proportional to the uniining unplifer output Vhis dimension analogs in the lot bein averaged 


halt rotation also mo the slider of output potentiometer By means of this computer arrangement, a continuous 
K The incremental move of Ry. is theref erlappin sample is used to develop the average. By 
lo the summing amplifier output programming, spot samples or 1 indom selected sample S 
Ih. Contact S¢ open disengaging the clutch in be used instead, The number of items in the sample 
roundin the a plifier iipul or the program must be determined on statistical 

rt inds 


repeat when i“ ‘ ii \ \ Thi computer run indefinitely always revealing 


prnere ‘ 0 ones i ' ) the average of th ms on the Inspection hank. To reset 
Kt wiva 


the prec 


Whe 


the entire computer, S¢ is opened: S¢ S( ind SC, 

ire closed, This drives Ro to home. Of course R, must 

permit 300 deg rotation. After Ry is homed, S¢ ind 

S( open: SC. closes. This homes Ry, preparing for a 

new stitritniin SO PUuence 

npliher is now equal t wm ‘ In this 
This difference 1 


\ i! ley ime é F slider 1 


compute! there are two Memory devices 
which permit the discontinuous variable to be handled in 
an accumulatiy or progressive manner rather than 
“nount proportional t ‘ ! ioplifer output simultaneously, Output potentiometer R remembers 
This movement will b 0 direction the sum of the dimensions of the items in the sample bank 
depending on whether the or 7) signal is greatet Phe piece parts in the sample bank “remember” their own 
9. Thus the position of Ry slider always proportiona dimensions, substracting at 7) the dimension each added 
at 7,. The burden of accuracy is on the transducers 

a. The sum of all piece parts at and past 7 The transducers used to convert physical dimensions to 

hb. Minus the sum of all piece parts at and past 1 electrical analogs are most commonly linear differential 

So the position of Ry represents the sum of the plece part transformers. The voltage output is usually directly pro- 


at 7. and of those piece parts between 7, and 7 portional to the dimension being measured. Some trans- 





big. 24) Typical components A) Mounting 
bracket) adapts standard plug-in amplifier 

discriminators, ete. for specialized computer 
circuits; terminals are provided for the modi 
lying external components. (B) Typical plug 
im serve amplifier (.) Sixty-turn precision 
potentiometer for accumulating halt) rotation 
analogs; suitable for Ry of Fig a Link 


friation Corp 


ducers develop an analog proportional to the square of 
the dimension. Fig. 23. It is no small job to instrument 
plece-part machine output with transducers, and to 
arrange for proper sequencing and mechanical details. In 
fact, such instrumentation is the key to suecessful use of 
i computer, [t is likely that instrumenting the variables 
is a bigger job than perfeetin the computer, (2 } } 

While actual selection of components is) beyond the 
scope of this article. Fig. 24 shows t joie al available pack 
iged units. Bracket \) will accept standard plug-ir 
servo amplifiers (B), summing amplifiers, linear ce 
tectors. ete. It has mounting provisions for component 
determining input characteristics thus identical umpli 
fiers can be modified with external resistors for 
different applications in a computer control sys The 
OO-turn precision potenthometer ( is suitable 
cumulating shaft rotation analogs and ear 


of Fi 


Standard Deviation’ Computers 


The mean A and mean square \2 of both continuou 


ind discontinuous variables have been discussed. With 


these functions as inputs to a ()f computer the ke 


quality-control function standard-deviation can be com 
puted. Figure 25 illustrates design steps | and 2 of a 
\uto-OC computer solving equation 1] with A and 
\- inputs Fig. 26 details several electrical and mecha 
ical methods for computing o¢ Ihe X and A lunctior 


are assumed to have been de veloped by mean and meat 


Fig. 25-—Mathematical block dia- 
gram for computing standard 
deviation o from the mean and 


mean-square, 


2 SQUARE ROOTER 
—> SumMmMInNG a. Thermal 
. mol : nverte 
) conver r ] 
From meor b. Differential b. Feedbock 0 voltage 


squore computer ears servo or shaft 


Q-c or dC oF c. Mechanism rotation 


shoft rotatior analog 
ono log 


4. SQUARER 


0. Servo 


x b Thermo! 


ng REE corverter 
From meon 


computer o-c 
ord-c or shoft 
rotation analog 


Fig. 26 Computer block 


6. Manliness diagram for Fig, 25. 


potentiometer 


d om 


Thermai 
converter 


Xems 
sd 


Fig. 27—Thermal converter “square rooting” circuit, in- 
verse of the “squaring” cireuit of Fig. 12, for developing 


\ from the mean square 


x 


Fig. 28—Standard deviation computer using the Pytha 


gorean righttriangle relationship of X and o as an 


alternative to the “square-rooting” method of Fig. 27. 


RIGHT TRIANGLE SOLVER 
0. Synchro resolver 
i b. Potentiometer g 
Voltage analog resolver A-¢ voltage or 
from Xrms computer c Amber triongulator shoft rotation 
or shaft rotation G Mechanical linkage 


9] 


x 
—————— a 
Voltage analog from x 


computer or shaft rotation 


Fig. 29--Computer block diagram 





Xrms OC ONGIog 
from (mg computer 


Positional servo feedback 


hig 1) 


quare Computer (rice computed it does not matter 
hether or not the ver obtained from continuous or 


discontinuous variable 


\s a rule in computer work any unit or device that can 
develop a funetion can also be used to develop the mivers« 
of that function by means of feedback. For ¢ xarmple the 


thermal converter 


quarer’ of Fig. 12 can also be used 


to develop a square root, as shown in Fig. 27. By adjustin 


the circuit parameter o the converter output feeds back 


negatively to pract illy cancel the amplifier bnipeut the 


wmplifier output. point 7) (converter input), will equal 
the aquare root ol the amplifier input Or the other way 


around, since the converter output is practically X?, the 


a thermal con 


converter input at 7 will be \V XY, sine 


erter output the quare ot its Input From equation 


») the output at 7 can be expressed as X 
The form of the OC equation as shown in Fig. 25 is the 
tonie Host 


venerally used by quality control practitioners 


Seldom is the right triangle relationship of X and = o 


stressed, for it has no bearing on the application of Qt 
in industry, though theoretical sequential analysis does 
plot the mean vs standard-deviation, Yet this Pythagorean 
relationship is a relatively simple computer function. (5) 
Fivure 20 shows that the QC equation can be readily 
rewritten to reveal its similarity to a right triangle: the 
hy prot nuse is the root mean (quare of machine or process 
variable: the short side is the standard-deviation: and the 
remaining side is the mean of the variable 


Thu iis nol nece iry to solve the length of the sides 


big 2 A) Circle dia 
gram for constructing third 
side of a right triangle when 
hy pote nuse and one side are 
known Kh) Series R-C elec 
trical analogy of circle dia 
gram 
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Synchro-resolver method of computing 


RESOLVER 
TYPE aroha Ty 


A-c analog 
noe 
Xrms SiNngto Ue 


Tilt ese 


analog 


hig. 31- Typical synchro resolver for 


use with a positional servo to solve 
right triangles when two sides, or 
one side and an acute angle, are 


known. (Kearfott Co... Ine 


by the method shown in Figs. 25 and 26. The sides can 
he solved directly, by means of a “right-triangle-solver.” 
\lternate computer block diagram, Fig. 29, shows several 
analog methods of solving the sides of a right triangle 
directly. The first and third methods demand a-c analogs 

Synchro Resolver. The most obvious method of solv 
ing for standard deviation, from the mean and the root 
mean-square, 1s to use the familiar synchro resolver and a 
positional servo. The synchro resolver computer of Fig. 30 


works as follows: The \ 


winding 


analog excites one rotor 
the X analog excites the servo amplifier. Nega 
tive position feedback to the servo amplifier is provided 
by the cosine stator coil. Therefore, the servo turns the 
at the 
input of the servo amplifier. Under these conditions, the 


resolver shaft until the cosine output balances A 


sine stator coil develops o, the standard deviation. ig. 3] 
shows a typical resolver. When in balance, the rotor shaft 
assumes , the angle between the mean and rms. How 
ever, this angle has little practical use in itself. Therefore, 
there is little need to develop ( if it is not to be used. 


Standard deviation o can be computed directly without 


hig. 33-—Basie diagram of Amber Triangulator for 


computing o analog by straight electrical circuitry 


FLECTRICAI MANUFACTURING 





an electro-thermal analogy of the 
s2A. (6) A 


servo is not required, If the diameter of a cirele is made 


cle velopin : angle 0” by 


familiar circle diagram of Fig. mechanical 


equal to the hypotenuse of a right triangle, and the known 
chord 
with the 


inscribed as a then a second chord con 
the known 


is the third side of the right triangle 


side is 


necting side hypotenuse, as shown 
bor example, if the 
is the diameter of a circle 
third 


The electrical analogy 


ris value of a measurement 


and the mean is inscribed as shown, the side Is 


equal to the standard deviation o 
of the circle diagram is the simple a-<« R-C series circuit 
of Fig. 32B. 

Amber Triangulator. \ 


solving o has been developed by the authors. Figures 35 


practical R-C circuit tor 


and 34 show the principle of the Amber “Triangulator.’ 
An a-c analog equivalent to \ is applied across the 
series circuit. The veetor sum of the voltage across the 


resistor, plus the voltage across the capacitor, is always 


There 


no matter what the voltage drop across the resistor 


equal to the voltage across the entire series cireuit 
fore, 
is. the voltage across the capacitor ts the 90 dee vector 
and the resistor 


between the applied voltage 


Thus, 
proportional lo \ the 


dith renee 
vollage. if the applied voltage analog across the 


resistor Is voltage across the 
capacitor is equivalent to 

In general, here is how it is accomplished. The voltage 
drop across the temperature sensitive resistor (thermistor 


| 


s a function of local lemperature which is the result o 
the heater output. The heater is powered by the negative 


feedback 


thermistor 


only when the voltage across the 


When this feedback 


the amplifier supplic 


amplifier 


is less than the A 


inalog 


voltage is substantially equal to \ 


only enough power to keep an equilibrium temperature 


Lf the 


when \ 


voltage is greater than \. as would be the case 


decreases. no powet flaw to the heater so the 


temperature decreases, causing the oltage drop to de 


crease to the new X value 
When the voltage across the 
Y analog. the 


of the 


thermistor is equal to the 


voltage across the capacitor is the a-c analog 


standard deviation 


Phermistor is used to mean any te rhb poe rature-sensitive 


ordinary tungsten filament 


used. The 


thermistor (or 


resistor In sore Cases itt 


lamp bulb could be heater’ could be elimi 


nated and a sell-heating inp bull used 


hig. 34 Addition of linear detector: 


big. $3 permits comparison of out-of phase voltage 


to circun of 


if the heatin done by a high current, 


suitably 


Was Trequeney 


isolated from the analog signals 


across the themistor is not in 


and X feedback 


must be converted to equivale nt ad-« 


volta re 
phase with the A 
re and A 


signals for amplitude COMparison Purposes 


Because the 
analogs, the a- 
volta voltage 
This can be 
done in the amplifier input circuits or by means of linear 
detectors, such as the one shown in big. 35 

lo prevent the heater from being energized when the 
thermistor voltage is greater than the \ analog 
kept 
This can be 
amplifier that does not respond to a reverse polarity input 
Also, the 
with the 
could be 


PULTE pperse or 


the ampli 
this 


a d-« 


fer itis bye Irom having anny output under 


ondition accomplished by using 


signal. or by reetifying a bi-directional output 


ic analog output od diso notion phase iwo 


and \ The o 


indicator or 


Input signals, \ sivral used 


us Is for sone control con 


verted to a d-c analog signal by means of a linear detector, 


is shown in Fi 4 


Corrective QC Controls 


Lo tie together the Various computer circuits described 
following are two suggested cu 
feedback control of 


ilarm ol 


so tar cults utilizing O¢ 


dy ift 


Variation 


computers for machine and 


automat shutdown) for excessive 


one for continuous and one tor 


processes discontinuous 


prece part production kor TU Le the ori inal settings 
for X are 
controlled: in an 


well lye 


shown in the following fieure is manually 


| 
mlual aulomated tem the original 


seltings might dictated by digital programming 


devices 
© illustrates 


Continuous Process Control. | ivur: 


feedback control and automati« quality outrol of a con 


Vl if hin 


raving the 


Linuous proces machine perlormance | based 


on a computer tunetion, av poml measurement 


Dherefore thi 


computer combination is classified a ! the 


Prhate bine 


fifth order 


orn au continuou product 


ot automaticn 


Block A 


machine computer combinations) (7) 


represent i packaged omiputer i embly 


uwion 


Corp 





"Squore 
rooter 


Cosine 
Discriminotor winding 
Servo-Resolver triangle solver 


Thickness c 
control 


hig. 364 omposite computer for feedback control of machine drift 


ind excessive variation alarm for a continuous process machine, 


deve loping the mean and the mean square of the continu The computer ts basically the same as hig. 29 except that 


ous variable. One such available computer is shown in it has two channels, mean and mean-square 


hie. 37. Within the computer cabinet are also the auxil To compute the mean. contacts /, 2, 5, 8 are closed, 


jary circuits of the integration timer, cycle-reset, hold and and the others open, The squarers (blocks A and By are 


homing functions. It is usually more eflicient to use com inactive, so the positional servo shaft assumes an angular 


mercially available computer units when possible rather position proportional to the plece part dimension at 7, 


than deve loping all of the control and computer sub minus the piece part dimension at 7). Servo clutch (block 


assemble from seratch. Available pre engineered units FE) is caused to engage so that the position of the potent 


range from amplifiers and discriminators to complete ometer R» wiper is proportional to the sum of the nr 


computer “as emblies such “as shown by blo k 1 In fact, items between T; and ls. As R 


is excited by 1/n volts, 
it is the availability of such functional elements, largely 


the voltage at the wiper is the mean analog (i.e., propor- 
a derivative of military training aid and control projects, tional to X). 


that makes A~ automation a practical possibility lo compute the mean-square, contacts J, 4. 5, 7 are 


Phe mean, computed in block A, is suflicient for feed closed and the others open. The squarers (blocks A and 


back control, but to get “Auto-OQC™, additional computer Bh) are active, so the positional servo shaft assumes an 


functions are require d. These are the mean square compu 


angular position proportional to the square of the piece 
tation, also from block A; (2) a “square rooter,” block 


i 
part dimension at 7,, minus the square of the piece part 
B, to get the root-mean-square from the mean-square; dimension at 75. Servo clutch (block D) 


is caused to 
and (3) a servo-resolver or Amber Triangulator, block C, 


engage, so that the position of the potentiometer R, 
to solve for o from X and X,, Wiper is proportional to the sum of the n items between 


Block D is the machine controller. Here the desired I, and 7.. As Rs also is excited by 1/n volts, the voltage 


machine performance, thickness in this case, is set at the wiper is the mean-square analog (i.e., proportional 
Phi setting constitutes the machine feedback control to XY) 
reference. Therefore, changing the reference changes the 
machine setting. The indicators (which could be tape 
recorders) reveal the machine-mean \ and the standard 
deviation o during the hold’ ye riod between the end of 
integration time and “homing” (reset) of the integrator 

Discontinuous Process Control. Figure 38 illus 
trates feedback control and excessive-variation alarm for 
i typical industrial machine whose piece-part function is 
necessarily of a discontinuous nature 

Blocks A and B perform a squaring operation, either 
by thermal means as shown, or by means of a servo 
method as in Fig 11. When contacts /-2 are open and 3-4 
closed, the squaring operation takes place. The signal 
piss through the blocks unchanged when contacts / 
are closed and 3-4 are open. Depending on which pair of 
contacts is closed, the computer solves for either the mean 
or mean-square, as described in the discussion of big. 22 
\s solutions of both the mean and mean-square are neces 
inv, to eliminate redundant computer elements the com 
puter solves for both mathematical functions alternately 


. Fig. 37~Packaged computer for developing mean and mean 
That is, as the machine completes a new part the pro 


square of a continuous function; X and X analogs from 
this two-channel computer can be used as inputs to a o com 


puter as shown in Fig. 36. (Cedar Engineering, Inc.) 


orammer (not shown) sequences the contacts so that first 


Y is solved, and then immediately after XY? is solved 
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Summing 
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a "“Squorer” 6 amplifier 
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2 Amplifier a f 
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Discriminator 
Machine tool error correction signa! 


Set to 
Fig. 38—-An automatic QC computer design center 


for discontinuous piece-part production of desired : 
machine ™. Set to number of 
performance parts in sample bank 


Machine control 


és ” Sample 
Phe “square-rooter,” block /, converts the mean-square nant 





to the root-mean-square, XY... This can be done by a 


thermal method as shown, or by means of a servo. 


Using the mean and root-mean-square of X as input 


signals, block G computes the standard deviation o. Block A-¢ analog 
G can either be the Amber Triangulator, as shown, or the ___of x? 
synchro resolver of Fig. 30. 


" squorer 
Square 


kor feedback control, a dise riminator amplifier ( block rooter’ 


H) compares the mean with a signal from R, representing 


the desired center line of machine performance. The out Ac onalogV x2 ® Xeme 
put of this discriminator amplifier excites the power servo 


to correct for any drift Linear D-« analog 
lo reset the entire computer to zero, contacts 6, 4 o — KO" /e 


are controlled by suitable “homing” circuits, details of 


, . 52 ( 
which are not shown here. "i | q 


Summing Up for the Future. Feedback control “ . Standard Excessive 


deviation dispersion 
permits closed loop machines to be built to less exacting indicator alarm 





tolerances and with greater flexibility than the open-loop analog of X 

ee - : Amber triangulator 
machines used for “Detroit” brand automation. But such G sigma (e) computer 
‘self ‘ ontrol should he hase d on averave or mia hine F ucessive 


mean perlormance rather than chasing each dimensional [ | drift 


variation, Simple analog computers can be designed t oe 
solve basic quality control equations: they would calcu 
late the machine-mean, to correct for machine drift fro: 


setting, and the standard deviation, to detect « 


product variation 


kor continuous processes the mear ind meat “(juare ly 


ulate i lve ised to 
ire determined by continuous integration of the 


ivtial 
product ifnialior i dication of wohure 


of discontinuous While in et orkin control 


ullaneous or meu ula 


variable. The mean and the mean-square 


variables can be obtained by sir 


izing OC comy rs to their fulle 
iat teaitinn Qos ET ek * inalogs are availabl everal successful non-computer n 
mlinuous Variable ihe irkel 


equation lor sign y can be solved b suitable con 


of either a co nuous or dises Incorporalit in approximation of qualit 


techniques kno post-process zone contre 
puter Operations, Since this equation ts triangular is a Jones & Oo! itomatic lathe that “reese 
either a synchro resolver or the experimental Amber (Continued or 





Saibiminiature puls 


transformer made 


‘ 


with 


Mo Permalloy tape-wound core 


The selec fion of the propel pulse 
transformer core material and the 
yp of core construction used is 
largely dependent on the circuit 
application. Core materials and 
then properttes are discussed with 
em phasis on theu application lo 


pulse fransforme! design 


WIKDERIOLD 
Depart 


i 


bi I Idealized input pulse and 


typical observed output pulse 


KO 


Subminiature 
Pulse 
Transformers 


Putst TECHNIQUES are Deing widely used in digital type 


computers and in control systems based on digital prin 
ipals The key component in such systems is often the 
pulse transformer. Its prin pple function is to transform 
energy irom a pulse penerator of amplifier to the Ln pe 
dance level of the load, with or without phase inversion. 


Hence, the correct use of a pulse transformer requires 


ippropriate balancing of the source and load parameters 


with transformer characteristics. Pulse transformers can 


also be used in pulse generators of the blocking oscillator 
type 


Before discussing design details. it is necessary to set 


up terminology by illustrating an output pulse form lig 
1. that might result from ipplying a theoretically square 


pulse to the primary of a pulse transformer. Measured 


over a certain load Impedance the pulse shape may iv 


ale fined ius follows 


width tu microsecond 


rise Line in miberosecond to be measured from 
nt to 90 per cent of the amplitude. This ts the 


prart ol the leading edwe 


me 


‘Vv time in microseconds to be measured fro 


AD per cent of the remain p ise amopl 


hy H lerist bane 


typical iron core 


curve ol a 
‘ Typo il grain oriented 
ter core lor vurtous 

’ t width 


} ~s Fig. 3—-B-H 





r =recovery time in microseconds, 

1 =pulse amplitude in volts 

0 =overshoot in per cent of the pulse amplitude, 
BS = backswing in volts 


Pulse shapes as observed on an oscilloscope may look 
quite different from the pulse shown in Fig. | inasmuch 
as the output pulse shape is not only determined by th 
transformer itself but also by its related circuitry 


Repetition rates of typical low-power 


ininiature and 
subminiature pulse transformers vary from 300 to 2 

10° pulses per sec. and the pulse widths are 0.05 to LO 
micro-sec. Although pulse transtormer may consist of two 


or more windings. for reasons of mipieity only two 


hve V«edan hy 


winding pulse transformers will be discus ec 


either | to 1, step down, or step up 


Pulse Transformer Theory 


lo assure that a pulse transformer r produces an input 
pulse with the best possible accuracy, it noust be designed 
to meet the following performane e objectives 


1. Minimum droop of the output pulse amplitude dur 


ing the pulse period This means that a pulse transtormer 


should have cood low Irequene \ 


) 


response 
Minimum rise and decay times. This means that a 


pulse transformer should have a 


good high-frequency 
response 

}. Minimum ringing and general distortion 

The droop is determined by the primary inductance | 
and can be minimized by makine it as large as 
If the core other 


it has a constant pe rmeability. (yo). the 


prossilyle 


material were linear. in words, if 


general exypressilor 


for the inductance would be 


419 \ 
heuries 
nuriber of turns in the primary winding 
cro sectional area of the core in square tiehe 
air piape orb ite he 


mean length of magnetic path on tiehe 


The above assumption, however loes not hold for iron 
and nickel-iron cores under pulse excitation as indicated 
in Fig. 2, showing the hysteresis loops of a typical tron 


core. Under sine-wave excitation, disregarding the non 


linearity of the core and assuming that it 1 rt tturated 


the permeability Is ipproximately propo tional to the 


slope of line a. Now if a diode is connected 
with the transformer winding so that the core 
by positive hall waves ily. the B-H curve 


ninor loop mnt in vermeabilit 


Typical blocking-osecillator cireuit 


miately proportio ul ter the alonpne ol line | nde pulse 


excitation, assuming that there 
(but not equal ninor hystere 


\n it's and ire 


pulse excitattor 


the hbackswing a“ similar 


hoop will bye traversed 


different. so the under 


inductance 
different than the 


Incidentally. a-« 


inductance unde I 


siIne-wave condit measurement of / 


becomes meanme4le under pulse conditions 


hie perme ibility 


under pulse excitations depend tyvreat 


il on the re tent magnetiss i; Core material with 


low . should be used or a heould 


introduced in the magnetic path. A better method is 
{ reset” the core 


ulliovent ai gap 
i 


irranging the circuit so that, during 


the period ot back wins 
through the windin lo 


sufficient negative current flow 


overcome the coerclve flores H 


ind drop the flux density to the negative value of remanent 


nagnetisn This bie 1 ot always possible 


It is customat 


define an “etlective 


Ineremental pes 


neabihity op ike nee feocaount on-linearity i 


follows 


// 


Band #/f are total increments of flux 
netic field 


ned with pulse ¢ 


trength traversed in a 


citation. The quan 


elions « ) material, } 
! Lnpo ible to con 
the d pendanes 

riable 
Ise transformer rise somewhat 
alue at the end of a 


improache 


abyilit 
Athigh dB al ipproache 7ero 
At high dB/dt, uw. is higher 


Below saturatior 


for thinner laminations 


s proportional to as 


requirement of mi num rise and decay times in ¢ 





5b 5c 5d 5 


j 


pulse 
both the inductance L, 
(, as small as possible 
Here, L, 


the flux which strays 


transformer can generally be realized by making 


and the interwinding capacitance 
the product L,¢ 
represents the effect of leakage flux, 


thus minimizing 
which is 
from the core and meets with re 
luetance due primarily to air. [tis independent of the core 
a function only of the geometry of the windings 
Calculation of Ly, for 


results in the formula 


and § 


a two-winding pulse transformer 


10° here 


| 


LION U d d, | 
L 
number of turns in the primary winding 
mean length of turn of both windings tn tehe 


winding length in inehe (the same for both wind 
igs.) 

pacing between the two windings in inche 

d diameter of wire used in the primary winding, 


d diameter of wire used in the secondary winding 


\ssuming that the wire diameter of the primary and 


secondary windings is negligible compared with the 
paciny between the two windings, the expression for Ly 
hecomes 


L19N,W 


Lhe interwinding capacitance (, can be calculated con 


idering the windings as solid cylindrical sheets. Assuming 
constant spacing between them, the capacitance can be 
computed by considering the sheets as parallel plates 
with areas equal to the average area of the two. The inter 


winding capacitance will then br 


‘ dielectric constant of interwinding tsulation 


C325 for paper) 


Lhe product L,C, is proportional to(\ HB 


the (quare ol the wire li t" th used it the primary winding 


whic h I> 


Rise and decay times may therefore be reduced by using 
the shortest possible length of wire. This calls for a smal 
cre ectional area of core and a low number of turns 
nd is contradictory to the requirements discussed above 


fo achieve a suitable co promise 1 core with a hig 


Table I—Stacking Factor of C Cores and 
Mo Permalloy Toroids Compared 


Core material f., per cent 


0.002 in. C Core 89 
0.001 in. C Core 88 


0.002 in. Mo Permalloy toroid 80 
0.001 in. Mo Permalloy toroid 70 


incremental permeability should be used in order to get 
a high L 


Minimum ringing and distortion may be realized for 


without sacrificing rise and decay times. 


a given circuit by obtaining the proper characteristic 


impedance Z whi h Is given by 


/ 


Z 
V 
/ leakage inductance 


( distributed capacitance 


\ general but not always applic able rule to follow 1s 


to satisfy at least one of the following relationships: 


W here 


Z characteristic impedance of the primary winding 


leakage inductance referred to the primary 


Z7,, = characteristic impedance of the secondary winding 
/ 
/ 


, = leakage inductance referred to the secondary 
( distributed capacitance referred to the primary 
Cy, = distributed capacitance referred to the secondary 
primary shunting resistance 


ht, econdary shunting resistance 


Core materials for pulse transformers. Optimum 
results can be expected if the following conditions are 
satisfied by the magnetic material to be used: 

1. High incremental permeability under pulse excita 
tion 


2. Low eddy-current and hysteresis losses 


This condi 
tion becomes of vreal importance if pulses ol high repe 
tition rates are applied lo meet this, the core material 
hould be laminated in thin gages (from 0.002 in. down to 
0.000125 in.) or ferrite materials should be used 

§. High resistivity to reduce eddy-current losses 

L. Sufliciently high-saturation flux density. 

Several different alloys have been developed for pro 
ducing high resistivity and high permeability. Some of 
these are 

i) Grain-oriented steel, consisting of iron with about 

» per cent silicon 
Molybdenum Permalloy b per cent Mo, 79 per 
cent Ni, 17 per cent Fe 
Mumetal (74 per cent Ni, 20 per cent Fe. 5 per 
cent Cu, | per cent Vin 
related to 


Molyvbae num Permalloy in che mical composition 


(d) Supermalloy. This material is closely 


but exhibits a higher initial and maximum perme 


ability and also lower hysteresis loss 





Fig. 5--Pulse transformer output waveforms. See Table I. 


Table !i—-Comparative Performance of C Core 
and Various Stacks of Tape-Wound Cores in 
Transformer Operating in Circuit of Fig. 4. 


Grain-oriented steel tape 0.002-in. thick used in both core 
configurations. 


Output 
waveform, 
Fig. No. 


Core A-C induct- 
Core weight, ance at 1 
configuration gm volt, 1 kc, mh 


C core 6.10 0.67 5a 
Tape wound 2.05 0.64 5b 
" 2 2.20 0.71 5c 
2.60 0.99 5d 

3.08 1.20 5e 

3.07 1.15 5f 

3.66 1.42 5g 


(e) Ferrites. 
Spec ial annealing and rolling processes have been de 


veloped to improve further the characteristics of these 


alloys. Rolling orients crystals of the metals in a preferred 


direction so that the edges are essentially parallel. Mag 
netizing force is thus consideraby reduced and perme 
ability 


malloy have approximately the same low saturation flux 


increased. Mo Permalloy, Mumetal and Super 


density (about 6000 gauss) while grain-oriented steel has 


a much higher saturation flux density (about 16,000 


auss). Supermalloy has a very high permeability which 
makes this material applicable for pulse transformers 
Mo Permalloy and Mumetal also have high incremental 


(Mumetal slightly higher than Mo Perma 


loy) while grain-oriented steel has 


permeability 
a low permeability 
compared with these materials 

Lamination Thickness. lor pulse application, other 
things being equal there is an optimum lamination thick 
ness for each pulse length. For example, a core wound 
with 0.002 in rrain-orlented steel tape is better for a 
-microsec pulse than one wound with 0.001 in 


iented steel 


yrain 
while for a 0.09-microsec pulse the 0.00] 
lap Is Superior, So it is 


tion rate and 


found that not only the repe 
core losses should be considered in order 
to determine the lamination thickness, but also the pulse 
width. kor very 


of 0.005 in. and 0.00025 in. laminations 


narrow pulses (0.006 microses the use 


may be required 
Reduction of lamination thickness, however, decreases the 


ratio of iron cross-sectional area to total core cross 
ectional area as a result of the stacking or space factor 
This lowers the core efliciency and tends to counteract 
the improvement mentioned above, The stacking factor 


Pable 


cores wound with grain-oriented steel 


depe nds on the Ly pe of core An xample is given it 


| ( type cores 


are compared with Mo Permalloy toroidal tape-wound 
stackin 
The optimum lamination thickness is rather ditheult to 


cores (f factor 


predict and may be dete rnined by a “cut and try 
method 

Core Configurations for Pulse Transformers. 
For optimum performance, a core should meet the fol 
lowing requirements 

1. It should present the shortest possible magnet path 
leneth and therefore should be in the form of a loop just 
long enough to hold the windings 

2. The cross-sectional area should be maximum con 
sistent with other conditions such as minimum wire length 
ma winding. The hye st core will be a core with a window 
area just large enough to en lose the windings 

There are three configurations in general use: C Cores, 
Lape wound cores, and toroids, with a variation in mate 
rial in the last 

( Cores. These cores are formed ith closed core loops, 
wound with grain-oriented steel Lape which are then cut 
into ¢ shaped halves who e cul ends are ground smooth 
It is then a simple matter to insert them into formed 
a metal band to hold the butt ends 


together under pressure 


windings and apply 


Advantages Since cores 


and fast 


are preformed, stacking is easy 


smooth and 


an air gap of 0.0006-0.001 in. will be introduced 


Disadvantages: Kven if the cut ends are 
clean 
This pap decreases the inductance of the windings, Though 
a large variety of core material is available, it may not 
always be possible to meet the two requirements named 
above. It is particularly difficult to meet these require 
ments in subminiature pulse transformers, since core sizes 
smaller than those presently available may be required 
Also, the metal band and solder seal may occ upy too mue h 
space relative to core size 


Tape Wound Cores. Vhese 


same as C cores except that the tape is wound by hand 


cores are essentially the 
into the preformed coil, eliminating any air gap in the 
magnets path. 

Advantages: With the elimination of the air gap, a 
much higher inductance can be obtained. The require 
ments for pulse transformers can always be met as any 
core shape can be obtained. Also, almost any type material 
can hve used where is ( Cores Come only itt vraim-orented 
steel In mianhy cle itis a Savini in ize ana weight ath 
he obtained cor ipared with © core 

Disadvantaves Stacking of tape-wound core 


rather low procedure nds the tackine factor is very 


poor. Howeve is the air gap is eliminated, a higher 


inductance obtained, The uniformity of such core 


particularl 0 nickel-alloy core is not ver inred 
ienetic characteristics of the core 
erilica ( ol uch ores becor que 
pulse translormer howe 
ound core een used quite uces full 
Toroidal Co 1) ound 


rial is wound « rT 


Phin tape m 
bobbin to pre 
support tor After that. the 


it high te 


thie 
Advantages requ red: howe 
hetter stacking factor 


obtained than with tape 


lo! ed coils 


better untlors 





Vig. 6 Pulse transformer output waveforms. See Table IL. 


Table lil—Comparative Performance of Three 
Transformers Designed for Circuit of Fig. 7 


Output pulse 


Core material a Width Amplitude, | Waveform 


sac volts Fig. No 


Mo Permalloy 0.45 180 6a 
Grain-oriented steel 0.40 150 6b 
Ferrite 0.40 195 6c 


hig Block 
ing oscillator 
pulse transform 


er test circu 


These co ire available 
vA 

Disadvantage The windings o be wound on the 
core either by hand. which slow and expensive 
procedure or by means of a pre ony stub niature toroid 
machine 


Cores 


M inclin r 
herrite kerrite ire netally tate ivnety 


materials which are gaining increasing Hniporlance parti 


ularly for high-frequeney ipplications Their low con 
ductivities make them especially usetul for certain core 


applications where other magnetic materials exhibit high 


90 


eddy current losses. In many Cases uniformity Is a Major 
problem in both metal tape and ferrite cores. However, 
the uniformity of ferrite cores has been improved remark 
ably since 1952 and this improvement is continuing. 
Another advantage is that ferrite cores can be produced 
on a large scale at a lower cost than ultra-thin metal-tape 
toroidal cores. When large quantities are involved this 
can be a decisive fac lor 

\ comparison of the performance ol a pulse trans 
former when stacked with hand-wound grain-oriented steel 
tape is given in Table Il. The 
winding blocking-oseillator type 


transformer is a three 
designed to operate in 
b specified by Stewart Warner 


hlectronies Output waveforms obtained with the C core 


the test circuit of Fig. 


and with different stacks of hand-wound steel tape are 
shown in Figs. 5a through 5g and referenced in the table 
lt will be noticed that the inductance of the tape-wound 
cores is much higher than for the C core. In other words 
more ac inductance is required in order to obtain the 
same inductance under pulse excitation. The unit repre 
sented by the wave-form of Fig. 5e will not only replace 
the C-core unit, but also shows a_ better performance 
better rise and decay times). Re placing the C core by a 
tape-wound core results, in this case, in lower weight. 
smaller size and better performance 

Phe comparative performance of three more trans- 
Table I] 
shown in Figs. 6a, Ob. and 6c. The transformers are de 
blocking-oseillator service in the circuit of 
ig. 7. The first has 


core, the second is tape-wound Mo Permalloy, and the 


formers ts given in Output waveforms are 
signed for 


a Lape wound vrait oriented steel 


third is made with a ferrite core 
are stacked with 0.002-in Lape 


permeability 


Both tape-wound units 
Because of its higher 
Mo Permalloy provides a higher amplitud 
and a wider pulse than grain-oriented steel. The ferrite 
unit has the highest output amplitude and also the highest 


hackswing. The unit made with Mo Permalloy tape ts the 


most satisfactory. A photograph of this pulse transformer 


is shown on page 86. The outside diameter is 4% in. and 
the length in. Mounting is provided by the stiff tinned 
copper leads 

Conclusions. [o obtain 


pulse transformer should have high inductance under 


oplimum performance, a 


pulse excitation. The inductance should be obtained with 


the lowest possible number of turns in- the primary 


winding and the smallest possible mean length of turns 


iweability core materials 


] | 


mendes 


This requires the use of high pern 
In general, high-permeability nickel-alloy is recon 
transformers. Fi. tra high tre 
should be considered 


cores are satisfactory, but are not availabl 


low-power pulse 

es, the use of ferrite cores 
in mate 
other than grain-oriented steel and miniaturizatic 
nited. For hi h-performanee miniature transtormer 


e-wound and toroidal core are recommended 
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Materials and Design Factors 
in Printed Wiring Applications—ll 


Second part of a two-part review highlights problems in batch varia 


tions in properties of printed wiring board materials, in tooling, and 


In. processing. 


lHE FIRST PART OF THIS two-article* series covered the 
selection of materials, appropriate tests and specifications, 
and the relation of fabricating techniques to printed cir 
cuit design. In this article several specific problems will 
he examined: 


Batch Variations 


Characteristics of a material are not necessarily pre 
cisely uniform from one batch to another, even though 
obtained from the same vendor. Occasionally there may 
be a variation in bond strength, quality of the copper 
foil and in the electrical characteristics of the base 
material, 

Bond strength is governed by the type of adhesive used 
preparation of the copper and base material prior to 


Many 


laminators use adhesives from seve ral sources in addition 


bonding, and the type of base laminate material 


to certain formulations of their own. Ingredients used 
in compounding the adhesive may be changed or varied, 
without knowledge of the laminator. This may result in 
differences in bond strength from one batch of laminate 
to another. In general, however, it can be safely stated 
that the problem of bond strength has been successfully 
conquer d within the past few years. Bond strength figures 


have climbed steadily and are in almost all Cases well in 


AUGUST 1954 


excess of NEMA specifications which call for an average 
of 4-lb pull on l|-oz copper and 5-lb for 2-oz copper 
Most laminate manufacturers now produce material that 
doubles these figures 

There are surface defects in the copper foil that vary 
from batch to batch and sheet to sheet. Some of these 
defects such as pin hole 5, have already heen mentioned 
in the discussion on electrolytically 


foil (Part 1). Other 


or surface stains or both are usually produced in the 


deposited copper 
surface defects, such as pit marks 
laminating process. Pit marks can be a source of trouble 
in the finishe | etched product ind are caused by foreign 
matter on the surface of the copper the platen faces in 
the press, or on the base material prior to the pressing 
operation Discoloration of the copper Is gene rally caused 

i 


by chemicals used in the processing of the laminate and 


hould not be cons | a detriment to its use, sines 
they are readily ret ibrasives or copper cleaning 
solutions 


The electrical characteristics of the base material are 
perhaps the most important selection factor. Selection 
ol the proper material trom a choice of XXXP epoxy 
lass, or nylon-base material is relatively easy as compared 
to obtaining a base stock of a particular type that is abso 
lutely uniform from one batch to another 
base stock may be caused by 


Variations in 
Variations in heat or pres 


sure during the pressing cycle, or both; variation in the 


9] 





paper or glass filler: variation in the type of resin used 


for the binder, Such variations become apparent in dielec 
tric and insulation resistance factors 

lf inductances or capacitors are used, sli sht variations 
ht be expected in their values If capacitors are made 


by placing a plate on both sides of the material, the maxi 


mum error will becory apparent Variations of electrical 
leakave between conductors can 


and the 


characteristic uch a 
be caused by a combination of batch vartation 
variations 


lt is known that the electrical characteristics of the 


ullimate processin 
lamimate are direct] associated with the proper processing 
of the material. kor example a base material may have a 
which could be lowered by the type 
of adhesive used in the bonding of the foil. Variations 
resistivity. In processing 


all of the adhesive in the back 


yround area ma not bye removed causing another varia 


certain resistivits 
in the adhesive will change thi 
the printed wiring board 
tion mn resistivity from printed wiring board to printed 
wiring board. The safest solution is to plan on the lowest 
encountered through tests and available data 


resistivil 


and upplement this with a large safety factor 


Tooling Problems 


fhere are man tooling 


problems that can affect the 
design and layout of a printed wiring cireuit. For e» 
aniple What is the minimum distance from the center of 
t feedthrough hole or component-mounting hole to the 
edge of a part for a particular material? What is the 
center-to-center distance between two adjacent holes, or 
the minimum diameter of holes? This information con 
cerns the design engineer no less than the tool engineer 
Another factor of importance is the shrinkage or “close-in 
of a punched hole. Table V* charts this 
NAANP phenoli 
opner-clad base 


Lhe close nh of 


information for 


laminate thie most commonly used 


hrinkage 
beat thickine Moreover, these dimensions will vary with 
All base materials under 


limensions vary with the 


the type of base matertal used 
consideration for final specification should be subjected 
affect tooling 
istic Vuch of this information will vary 


to all necessary tests that may character 
wccording to the 
to check with the vendor 
to the best method of punehin Thi 


best source of thi 


lor source and it is advisable 
vendor ire the 
information and would be expected to 
work diligently with a customer in order to have hin 
itished and have their material recommended as a s 


ol upp 


Through Connections 


brom the tine printed wirin ined veneral usage in 


pieces of equipment, designers have tried to pul a 
larger volume of circuitry in less space. Since printed 
wiring is a layer device, it became necessary to use two 
planes in close association with one another, and to devise 
1 method for communicating between these two planes to 
handle any cross-overs, The double-sided printed wiring 
hoard is not generally needed in radio-type design, since 
potentiometers and variable capacitors leave suflicient 
space alter mounting tor putting all of the circuitry on 
the same side of the board. This is not the case, howeve c 
for example, in computer design. The trend toward the use 


of transistors and fixed standard circuits operating at 


Table V 
Punched Hole Data for 
Printed Circuit Fabrication 


(Materis| XXXP Phenolic Laminate) 


A-——-Minimum dimensions when punching holes 
(Note: “T”’ = thickness of stock) 


i 


| Minimum 
distance 


| 
} 
| 
| | 
| 
| 


Minimum 
distance 
edge of part 
to edge of 


Minimum | between 
diameter of edges of 
hole holes 


2/3T 1T 
} | 


B—-Shrinkage on punched holes in copper-ciad 
laminates 


Stock Final 
thickness, diameter, diameter, 


1/16 


higher speed make the double-sided pattern almost a 
necessil 

kKyelets have been used for through-the-board connec 
tions. An eyelet is a hollow rivet which, when set clamps 
the circuit land on both sides by its lip. Being metallic 
the solder during the dip-solderin 
up the inside of the hole making a fillet on the top as 


well as the botte action. This makes a ver 


operation will rise 


mn by capillary 
rood electrical joint The main disadvantage of eyelets 
however, is associated with this very connection Ihe 
evelet does not expand and contract at the same rate as the 


printed wiring board when subjected to rapid changes 


in temperature and humidity. As a result, the lip on one 
side of the eyelet could break the solder connection 
hetween the circuit land and itself. As a result, a high 
resistance joint ts 


and clithy ult lo fine 


developed that is very troublesome 


Improved methods were sought for making this con 
nection between the two associated planes. One method 
was to place force-fit bushings inside of the holes and to 
solder them. In another method. springs were held in 
tension inside of the hole and soldered. Both of these 
methods depended on capillary action to bring the solder 
to the top side of the board 

Simultaneously, development was underway on an 


etched method for printed wiring boards so that plated 





Resistance in ohms 


Table VI Specimen After 40 | After $0 | After 100 
Group description number Initial days days days 


Comparative Springs Al open open open open 
A2 0.188 open open open 


A3 0.168 0.165 0.163 0.165 
Reliability A4 0.185 0.196 open open 


of Bushings BI 0.590 open open open 
B2 open open open open 


B3 0.219 open open | open 
Electrical B4 0.191 open open open 


Joints in Eyelets placed on copper Cl 0.231 open open | open 
conductors C2 0.226 open open open 


Printed Circuit C3 0.215 open open open 


c4 open open open open 


* 
Assemblies Eyelets placed on solder | 0.175 open open 
plated conductors 0.169 open open 
0.169 0.321 open 
0.188 open open 


Component wire placed 0.073 0.081 0.079 
within plated holes 0.059 0.059 0.056 
0.067 0.069 0.066 

0.070 0.071 0.069 


*Aceclerated life test, with 32 cards containing 4@ soldered joints each, cycled in temperature and relative 
humidity. Current 30 ma, 


throu hy holes could bye mad By placing an electrical of copper clad | i! ie) ly veneral the phenolic 


conducting material inside the hole, after the hole wa type materials (\ \A\P. and N\\XP) will withstand the 
drilled or punched, copper could be electroplated in the acid-type platir ha If the copper is elad to both 
hole. giving the desired connection This plated hole would ides of the sheet. th irtually no trouble encountered 
Iso use the capillary action in the solder bath for obtair ince the base lected ept at the edge 
i solder fillet on the top side of the board copy is clad « ide. the other side 
Ihe data in Table VI will show the results of a test i high po et u ce or 
onducted to compare the reliability of the different ype eneth ruired for platu 


of electrical jo :«. This was an accelerated life test ir | pe of platir baths that the author have 
e+) 


j 


istant to chemical 


which cards, with 48 soldered joints per « ird, were hound ! ‘ ‘ | o the base tock have beer 


cled in temperature and relative humidity while the ose W high bath with a pil ny 


exce 
carried a current of approximately 40 milliamp. Vibra ( i“ be eheckes nst the particular 


tior ind resistance to flexing were not a part of thi 0 yant to u mold nad silver plating hath ire 


test. Subsequent field experience has shown the reliabilit ciall letrimes i to pap phenolt 
of} plated through holes in the following example AL co eflect { decreased ond | we 


base material 


er the copper ind the 
ete installation employing over LO.OOO printed wirin ind po sible delay ition of the hase itself become 


cards and havin more than 750.000 plated holes was pronounced i] e platin bath 4 operated above 


soldered by the dip-soldering method. After going through temperature. Epox stock ire unatlected 


exhaustive tests during production the unit was placed either high or | iting baths 


in service. In 6 months. there was but one connection Should the naterial in whic 


failure. which was actually traced to a hand-soldered interested be atles 


riven Ly pe of platis 
cold pont the bath car 


usua e made up with a different 


* and the temperature can be brought close to room 
Processing Problems ' 
perature Do not ume that the plating solution 


Various plating solutions have diflerent effects o1 ibsolutely no effect on the proce ed card unless 


base materials and adhesives used in the comy ! 1 careful check. Tf the plating is done after the pattern 


9% 





Printed Wiring Case 


Pin Holes 
in Copper-Clad Laminates 


1 made lor 
wirtil 

ih litthe or no cate taker 
ced coppel 


yards were 


ite the 
iat material that cont rined 


[his wa 


sine the 


unproc , 


of appre jable siz 


not conside red necessary 
originally wide 
erloads. As @ 
at the last 


the same pt inted 


onductors were 


enough to 
a cireun change 


handle ov 


result of 
oment howevel 
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the ide which was next to the base for signs of under 
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Histories 
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t| New boards 
evenuy 
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production speed 
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Problems in 
Batch Variations 
A vendor 


( oppel ( lad 


has consistently furnished 


laminate with a bond 
» to 6 Ib/in. 
sistency caused the inspectors to be 
checks 
material 

loss of 
money was experienced when a quan- 
tity of 
poor bond strength. 

The 


upon 


strength of This con- 


careless made for eat h 


batch of 


quently, a 


on 
received; conse- 
manpowe! and 


material was received with 


material was cut into sheets 
the 
floor. The sheets were processed be- 
the 
the 
the conductor patterns practically fell 
off of the boards. Although this was 
found the first the 
processing tanks were filled to « apa 


arrival at manufacturing 


fore faulty bond showed up 


During final cleaning operation 


on few boards 


ity with boards from the same 
of material. 

These 
to faults 
methods 


proper 
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vendor’s production 
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the 


and 
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however, 
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controls: 
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ullrasonic 


just now comin into 


own, it shows great promise 


boards is, “Doe 


in the 


One big question about printed wiring 
this material warp? 
and 
ot 
curing 


ike 


material 


( Oppe r-t lad laminate is plas 


tics family therefore, is susceptible to possible warp 
the laminate 


stackin ol 


and external 


age. ( include 


4auses may 


the 


warpage ol 
Improper individual 


she t ts 


HH prope I 


laminate 


This 
of 
Copper clad to but 
the base to bow. The 
stock, adhesive used 


facturing the laminat: 


which m: 
the 
the 


stresses 
the 
the 


will 


up the 
usually 
of 


laminals 


latter cause ts 


both 
the 


plac t d on 


function of amount on sides 


sic ol 


copper 
sheet 


one 
cause amount of bow 


the 


will depend on 
ethod of 
When the « opper is removed from 


hase and the 


Inanu 


the base, the sheet will return to near normal, the amount 


Mediate], 
as 


with a 
odor 
ind 
bas 
tests 
line 


SuCh Casec 


remain 


hie 


will 


warpa t 


tern. or be 


{ 


the 


T set dependit ru thi ol 
mm it and the type 
of 


with 


iormal proce 


opper clad n teri ra y reou 
lor | 
Lhe 


Problem, of 


Odor ; 

in . 

* vend Laminates 
‘endor’. 


titer Materia] 


having satis 
Shae 


lhese 


Conditions 


Numerous lest 
unde; 


the ; I 

lar my 
lhe board ; ee 
Chromix 
s rubbed 
and a 


In 


hot 


Co 
from 


prog edure 
et hed in 
MmMediate], 


sCcrul, brush 
Cleaning 


Clean 


i 
PUMice 


Cv pe 
Production hy “ 
Weve, 


don Phe boards h ! 
if 


lore 


a ent 
this j 


already 
> Noticed that 
reacted With eithe 
or adh “iVe “ 
s« ruby / with i 


re 
Cactlio; left the 


Cen Made | 
> il 
Chromj, wa 


ai¢ id 
base 
Materjal 


une T 
rent 


lhis 
very 
Che | 


new 


‘ l¢ 4niine 


board 
“Ickenin 
is arcade d 
ven 


it) ide 


SOL 
UT Pun ent 


ards had to |} 
board 

Material 
are 


: ol Othe 
had to dy 
Made On the 


Order 4, 


lor’s 


Al! 


Produ llon 


how 


lac tHlities an 


lerret out 


Linnie 


prime importance preferable to 


ides. In thi 


ina 


copper clad to 
flat duri 
thou h ( re f j wile 


uly 
with 
ith copper om te 


occul t ol copper 


ratio © ‘ ) from the copper 


nductor on one 
Here 
the « 


inge area 


wcentuale is condition 


l trial and error determinin 


due lo 
thi 


thie 


In actual te las been ene 


ale 
thie 
cnt 


hr and i and cleaning 


onl ‘ ntributing to 


warpa 


NO. 224 


ire 


avain 
xkact 


material 


the 


‘ Oppel 


way 


mid 


on one 


on the 


le 


it 


ill 


eque ni proce 


ullry 


Varies 


othe I 


ecircunt 


wis 


| xcept where the cost is 
buy the laminate 


the 


sheet 


ssiniy 


both 


warpage 


on 


Mt 


sicle 


the card 


a matter 


ira 


|) it 


ountered during 


{ 
lror 
pi iting 


olution 


“W 


double piles 


‘ 


solution 


lor | he 





Nuclear Effects on 
Electronic Components 


What goes on when a wirewound 
ol depostted-carbon resistor, o7 
a phototube. or da transistor or a 
diode becomes exposed lo gam 
ma rays or other forms of nuclear 
radiation? It is still too early to 
provide you with precise tabular 
or chart data, but the Aur Force. 
for one, is engaged in an exhaus 
tive evaluation program. In this 
article. this program ts dis 
cussed: the meaning and im 
portance of nuclear effects on 
components are analyzed: and 
some preliminary appraisals of 
the behavior of certain compo 


nents are given, 


CHARLES ©. ROBINS 
Wricnut Ain DevelLorpo 
Wright-Patt 


NUCLEAR RADIATION affects almost every material. ks 
entially, this means every component part ol equipment 
Sometimes, the effect is beneficial is in the enhance 
ment of the mechanical properties of poly thylene by gam 
ma irradiation), but in most instances it is detrimental 
We are interested in the manner and degree of this detri 


ment effect, how it can be eliminated, or if elimination 


is not possible how we can compensate for it Although 
the Air Force interest in radiation effects is widespread 
we are limiting the discussion here to electronic compo 
nents. The thoroughness of such radiation damage pro- 
‘rams that may be initiated is dependent to a great deal 
upon the stringent requirements now imposed on the 
equipment and the more stringent requirements predicted 
for the future 

One approach to this problem is the testing of all the 
materials that go into the construction of electronic com 
ponents under all the conditions expected in Air Fores 
operation. The conditions themselves are rather complex 
ind extensive. It is necessary to consider such parameters 
as humidity, temperature, pressure and vibration. A list 
of materials used in electronic components in comparable 
to the periodic table almost) everythin 
There is also the 


is included 
possibility of interaction between ma 
terials that make up any partie ular component Such in 
teraction is unobservable unless all of the elements in 


An Kample 


would result 


ived are made to operate simultaneousty 


of this would be the chemical action that 


{ 


from jon releases from an organic material reacting with 


a surroundin metallic covering. Such activity has been 


observed in insulation samples subjected to nuclear radi 
ition. Nor would such a test program be acceptable from 


the standpoint of the time expended to effect reliable 


results 

\nother approach is the testing of a representative 
sample of the components themselves. This approach 
will rapidly show up the effects of radiation as a single 
environment which must be known before any correla 
tion with other environments can be studied. When the 


time permitted for the work is balanced against the 





necessity for answers, this appears to be the most logical 
way to attack the problem. This approach also overcomes 
some of the shortcomings that have appeared in some of 
the work done heretofore on materials alone: it studies 
the problem from the electronic side of the question, 
something that has not been done before to a sufficient 
devree 

This approach is at present being followed. A contract 
has recently been awarded by the Air Force to study the 
efleet of nuclear radiation on typical electronic compo 
nents in order to determine the “threshold of damage” 
ind the “tolerance levels 
vised to 


These terms have been de 
issist in dealing with certain phenomena of radia 
tion damage. Threshold of damage refers to a quantity 
of radiation, specifically, that total amount of radiation 
commonly referred to as the integrated dosage or NVI 
that will appreciably affect the operation of a component 
Phe threshold of damage can be a function of the partic 
lar application or use of the component. That is, some 
circuitry can tolerate more variation in operational eth 
ciency than others. It can be a funetion of the radia 
tion flux level to which the component ts exposed \l 
though the threshold of damage can be a function of 
the particular application of the component, and in most 
cases it will be, radiation causing 25 per cent of the 
damage has been reported by other 
investigators as the threshold of dam 
ige and is often used as a reference 
The tolerance level refers to an in 


tensity of radiation and means the 


level or intensity of radiation to 


which a component can he exposed Wire insulation 
for extended periods of time without 
significantly affecting its operational Gas tubes 
characteristics. This rather extended 
period of time does of course have 
its limits, but refers normally to reg 
; . Resistors 
ular usage of a component in a nu 
clear field. For example, a certain 
component could be subjected to a 
et : Phototubes 
flux of a certain intensity for many 
perhaps the lifetime of the 
components while in a higher flux its 
operation might be limited to days 
or even hours and minutes. And there 


will of course hye flux levels inh which 


years 


Semiconductor 
devices 


the component will not operate at 

It should be noted that there seems to be 
deal o interdependence between tolerance ley 
threshold of damage. and such seems to be the 
this stage of the game 

Phe results of this program. when concluded, are 


ited in graphic and tabular form so that an engi 


neer can rapidly select an ippropriate component for a 
particular application These gt iphs and presentatior 
will indicate the performance of a particular component 
it various flux levels over a wide range 


amie 
Be caus if the newness ot the fie ld the lack ot sul 
ficient knowledee ind other require nents, the Air Force 


of times ind total 


initial studies of radiation damage to electronic compo 
nents were directed toward the effects on whole yslermns 
It was felt that this approach would rapidly point out 
problem areas requiring 


further attention, answer the 


Oil-filled and oil-im- 
pregnated components 


questions of the moment, and give the parte ipating per 
sonnel a “feel” for the radiation damage field as a whole 

In addition to presenting the desired data of the ef- 
fects on the specific system, these tests have done much 
to show that certain components required further atten 
tion immediately, while action on others could be post 
poned for a while. In the selection of systems to study, it 
was necessary to give consideration to such characteris 
ties as function, variety of components and frequeney 
of operation As a result of this need, systems covering 
navigation ranges, con radar 


munication ranges and 


ranges were selected and put to test. Because of the size 
of the systems, and the searcity of radiation facilities, a 
considerable ou ol ork went into the selection of 
the testing s vinmni wol” type reactor at Oak 
Ridge National 
ment was mace . 

lor use is | ol { 0 designed and 
constructed prool t rough evlindrical 


shape about igh ane in diam. A conduit 


elected, and arrange 


containing mcr “ . ind 1 ¢ abvle lead from the 
tank to a terminal board at the toy 


of the pool to which 
power sional and. test equipment connection could be 
made The system und . Vas put inte the tank 


checked for oper tient ‘ rol ound ind other neces 


Important Effects of Nuclear Radiation on Components 


Reduced resistance proportional to radiation in- 
tensity. 


Premature firing (ionization 


Liberation of gases which may rupture con- 
tainers. 


Deposited-carbon types change value by about 
15 per cent; wirewound and ribbon-wound types 
by 5 per cent. 


Gamma radiation produces same effect on some 
photosensitive materials as light. 


Germanium and silicon are extremely sensitive 
to radiation. 


ind the tank wa pul into proper position 
the radiation source. One hundred hours of 


operation for ¢ ich m wa elected as 


being suflicient 


time for any damage to ow up i there wa ome to 
he any. in addition to in with established wlo 
operatin chedul ult of tank pl wen 
radtatior ound to 
matel ( } net on ( ( 


trons/em 


Vey 


From these te na we that has |v 
the field. we | | j ot onl the 


inimna 


changes in the con ponent 


but the new probles 
with radiation 
is one of these probl 


assumed that the 





Nuclear Radiation—a New Environmental 


tional only to the amount of the damaging element. That 
is, the accumulated effect is the only one to be considered. 
Thus twice as much of the damaging element causes just 
twice as much damage to the sample And the same amount 
of the damaging element will cause the same amount of 
damage to the sample, no matter at what intensity it was 
presented But such does not seem to be the case with 
radiation. In some cases it is found that if two samples 
are subjected to the same total quantity (the same inte 
vrated dosage or NVT) but one is subjected to a lower 
intensity or flux but for feice as long, the amount of dam 
aye is not the same 

An example of this can be found in the results of an 
experiment performed involving wire insulation. In this 
experiment the resistance of insulation, that is, the resis 
tance from the conductor to the shield, was used as an 
indication of the damage. One wire was exposed to the 
radiation at a flux level of twice that to which the other 


was exposed. After equal total dosages 


the resistance of 
the first insulation. exposed to the higher flux, was ap 
proximately half that of the wire exposed to the lower 
flux. There is, of course, an accumulative effeet. but it 
appears that there is also a damaging effect related to the 
intensity of the damaging environment. This illustrates 
the interdependence between threshold of damage and 
tolerance level mentioned before. Therefore, references to 
radiation effects on a particular component or system 
application should include an estimate of the flux ex 
pres ted and the time the component is expec ted to operate 
in this flux. 


Ball Park 


of 10, should be suflicient. These flux estimates, however 


estimates of flux, that is. within a factor 


are not all that is necessary. Consideration must also be 
viven to the lype of radiation to which the component 
may be exposed. That is, do the estimates refer to thermal 
neutrons, fast neutrons, or vamma radiation? This is 
important because of the different effect of the different 
kinds of radiation. It is recepted that thermal neutrons 
are significantly |e damaying than fast neutrons in 
most materials. What damage they do cause in metals is 
sand to result’ from. the capture and decay gamma from 
the transmutation resulting from neutron capture, the 
beta decay that may take place, and possibly the im 
purity atoms left after the transmutation. Most radiation 
damage, or radiation effects, since this covers more of the 
phenomena is said to result from. lattice displacement 
that ts 


atoms being moved from their normal position 


in the material. These displacements are primarily the 
result of fast neutron bombardment 

lonization is the main form of damage ino nonmetal 
lies. with the jonization caused by gamma or beta 
radiation. or hydrogen ions ejected by elastic collision 
These different effects for different 
types of radiation create a big 
facilities 
made of the various facilities throughout the 


there is a dearth of knowledge 


with fast neutrons 
problem in setting up test 
Although many thermal neutron plots have been 
country 


about the fast neutrons 


98 


and gamma radiation. In addition to this, pure fast 
neutrons are somewhat hard to come by. 

It appears that there is also a self correction, o1 
annealing, that takes place under radiation. It has been 
assumed that the mechanism is somewhat the same as 
with usual phenomena in metals where annealing is 
assumed to be the result of thermal agitation, even at 
Whether the annealing 
observed in components and systems under irradiation 


ambient temperatures of less 


is exactly analogous has yet to be verified. To give an 
example of this annealing of a system, there is one in 
stance where a system which had failed to operate after 
a certain period of irradiation, returned to some degree 
of operational efficiency after it was removed from the 
flux. This of course does not mean that it reverted to 
its original condition, but it did correct itself so that 
it would work 

Which electronic components should be watched most 
carefully when we are designing electronic equipment for 
use in a nuclear flux? Here are some danger signs: 

Gas tubes should head the list, particularly those used 
in control circuits. Voltage regulator tubes are critical 
to a lesser degree. but since they work on a gas ioniza 
tion principle, and nuclear radiation is known for its 
high ionizing powers, naturally, they too, should be 
suspect 

Oil-filled capacitors can also cause trouble. Many oils 
are known to give off gas under radiation, and sometimes 
this gas is enough to rupture the case of the capacitor 
Even oil-impregnated paper capacitors are not without 
failings. For instance, one sample of an oil-impregnated 
paper capacitor was observed to have changed something 
over 15 per cent in capacitance after an irradiation of 
17x 10 13x 10! 


nals. This would indicate that what fast flux was present 


thermals or approximately epithet 
was considerably lower, and yet significant insofar as 
damaging the component ts concerned, Again. the esti 
mate of the fast flux is rough 

Certain resistors have been known to change values 
while or after being irradiated. but most of the norma! 
carbon and wirewound resistors seem to suffer littl 
damage Avain. this is not always the case. There have 
heen instances wherein carbon resistors have been seen to 
degrade steadily throughout the period of irradiation 
It is believed that the binder material may have had some 
thing to do with the change in resistance. and there are 
of course possible but yet unverified temperature ef 
fects Deposited-carbon resistors were seen to change 
in value by about 15 per cent. while wirewound resistors 
and ribbon-wound resistors irradiated for the same time 
in the siatiic flux changed in resistance values by | ss thar 
5 per cent 

A class of components to watch carefully is phototubes 
Radiation. particularly gamma radiation, has some of the 
same properties and effects on some materials as light 
hence, a phototube may indicate the presence of light 


where no light exists 


ELECTRICAL MANUFAE 





Factor in Component Specification 


Semiconductor devices, particularly germanium and 
silicon, are extremely sensitive to radiation. Television 
camera tubes and picture tubes, since they contain phos 
phors, a type ol semiconductor, should also be watched 


Probably 


remember is that organic materials suffer more damage 


carefully the most important single fact to 


than inorganic materials. This is of course not an iron 
clad rule, but it is worth remembering. 

One more thing should always be considered when 
studying reports about radiation damage to electronic 
components: Many of the tests made in the past on com- 
ponents have been done on a “before-and-after” basis 
That is, the components were first checked for operation, 
then irradiated, and finally checked again. These tests 
do not tell what went on while the component was heing 
irradiated, Yet what happens under such conditions can be 
of utmost significance. One of the basic requirements of 
the Air Force program on Components irradiation is that 
the components perform their normal electrical function 
while being irradiated. Mechanical properties are of 
course also important, since many nonmetallic materials 
ire expected to provide mechanical support in electronic 
sear, and they have been investigated. Damage here 
runs the gamut from shrinking to elongation, softening 
to hardening, warping. water absorption, and so on 

In addition to the component program, the Air Fores 
has in effect a program to determine the effects of nuclear 
radiation on insulations and semiconductor devices. This 


at the Oak Ridge National Labora 


Insulation, in particular, has always been some 


work is being done 
tories 
what of a sore spot in electronics and, with higher volt 
ives, potting embedment, enc apsulation and miniaturiza 
tion, it will probably become more critical in the future. 
\nd yet. even with its present shortcomings. insulation 
now must deal with the new environment of radiation 

The insulation program thus far has been concentrated 
on wire insulation The samples were made up as il the \ 
re leads to the electronic “black box Shielded wires 
re used The wires were terminated at one end (the 

oing into the reactor) in an aluminum torpedo 


was held 


vith a spiral winding of aluminum wire to 


of wires. sometimes as many as Six 


facilitate handling ind = to provide a rood electrical 


rround. The other end of the wires terminated 


tic box to eliminate contamination by dust. B 
the flux 
part of the 

In the beginning. only the resistance the insulation 


i function of the flux and the dosae as sought. In 


configuration in the reactor. the really significant 


imple was the last 4 to 6 {t in the reactor 


tests the indication of damave w resistance 
insulation from the center conductor to the 
hield. Measurements were mad with a 
vith upper range a 10) ohms 

there was an initial resistance drop 
i factor of 10. and sometimes 100 
complete deterioration i resistances 


less the damage took one of two dire 


It either went down continuously toward the deteriora 
tion level. or it leveled out at some value below the 
original for a period of time, and then went to the un 
acceptable value. In either case, the insulation lasted for 
a time as short as 15 days, to as long as 6 months 
lux intensities in these tests were on the order of 
»x 10'', a rather intense flux, but necessary for initial 
studies. Later experiments will be performed at a greater 
variety of fluxes. 


In short, these insulations are not recommended for 


use in a nuclear reactor; or, for that matter, under any 
Natural rubber de 
leflon, if used in thicker samples, 
may prove to he better than it seems now; 


high flux for any length of time 


teriorates quite rapidly 


howe ver, our 
tests have shown that it will not last in a nuclear flux 


of this level for longer than 20 to 30 days. Polyvinyl 


Some of the 


rubbers tested did not last for a= significant 


chloride in its many forms is not acceptable 
silicone 
length of time, not more than 30 days. Silastic 80, how 


Polyethylene 
has been known to withstand intense radiation for as long 


ever, withstood the radiation quite well 


as 0 months bye fore showin rany sign of dropping lo lower 


than 5x 10° ohms resistance. Polyethylene, however, has 
a shortcoming as shown by the following experience 
Shortly after the insulation program was begun it was 
noticed that there were some erroneous readings appeal 
ing on the meters. The cause of these readings 


out to he 


turned 
a voltage that was being developed in the in 
sulation. Using a VI'VM with an input resistance of 10° 
ohms. this voltage ranged from tenths of a volt to as 
high as 30 volts. Tests with an electrostatic voltmeter 
showed voltages as high a 0 volts. It was a polyethy 
lene sample that put out this high voltage. In actual ap 
plications this voltage might cause very little trouble. In 
the first place iclual application will not always be in 


fluxes as high as 10 Henee the 


he lower In the second place if the 


emeuiry or the resistanes lo 


renerated voltage will 
impedance of the 
ground is 10’ ohms or 
less, most of the charge will be bled off as it i 


If. however. a w na flux 


enerated 
in the LO range, and 
connection were ldenly made between this wire and 
the input of, | l f i tube with an impedance 
reater than 10 erttab voe would be raised. There 
ire other applica could cause much con 


cer 


Phe rectificati mother chat 


ipplied vollage 1s 
icteristic developed from these experiments. The re 
istance of the | or s measured by the megohm 
meter is not the ime from the center conductor to the 
outside shield ! ! ! ! outsich hield to the 
centet conductor rarely 
imple 

re ob 

relation 

ollage 1 direction of the 


ot} ire thought to 


Cor tinued on pa 





Induction Motors 
for Subfractional-Hp Loads 


Vew performance requirements for 
“light” equipment are causing design en 
gineers once wedded to the universal mo 


tor to look with favor upon induction 


motors. The question is: “Which induc 


tion motorZ Presented here is timely 


guidance toward the answer. 


RICKI 


) 
Penal PORK THE FI 


light machine mia machine int particular 


ie finding it necessary to compare available types ol 


ub-fractional-hp induction motors. Formerly, these en 
ineers relied almost exclusively on universal motors for 
their drive requirements. In the past, the high power-to 
high-speed 


motors made them especially 


weight ratio of these single phase series 
uitable for these applica 
however, the universal motor has become 


Outstandin 


tion Poday 
less attractive because of several factors 
among these is the obvious radio-interference faults of 
the commutator-type machine. Other considerations, such 
as noise level, dependability and maintenance require 
ments, are also playing a part in influencing many de 
signers to change to induction motors 


| or purposes of Comparison the induction motors 
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available for use in business machines and like products, 
will be classified in two yroups (1) those that operate 
on one winding at full load and (2) those that operate 
on two windings at full load. Motors in the first category 
are usually of the split-phase or capacitor-start types 
motors in the second are generally of the permanent-split 
capacitor type 

equivalent circuit diagrams for motors of each cate 
sory are shown in Fig. |. For the permanent-split capaci 
tor motor, a continuous-duty oil-filled capacitor is wired 
permanently in series with the auxiliary winding The 
purpose of the capacitor is to displace the phase of the 
current through the auxiliary winding from that of the 
main-field current. This provides the two-phase rotating 
held effect necessary for developing starting 

In the split-phase motor, on the other hand, the tw. 
phase effect is due to a different RL characteristic of the 
When power is 


the starting or inrush current of the 


torque 


auxiliary field supplied to the line 
main winding a 
tuates the starting relay and the normally open starting 
ircuit is closed. As the motor accelerates, main-windi 
current deca to the point where the relay contacts are 
no longer held closed. The motor then operates on. its 
main winding alone. The startin 


by) this 


allernate means olf starting 


of single-phase motors 
means has been used successfully for years. An 
incorporating a centrifugal 
switch, is rarely employed in small motors because of 
space Limitations 

Although both of these machines belong to the same 
single-phase induction-motor family, they differ widely in 
operating characteristics. Kach has advantages that make 
it superior to the other for one application and disad 
vantages that may make it lose out on the next applica 
tion. A comparison of these individual characteristics 
will be made in the course of discussing the selection of 
a motor for a hypothetical application 

Business-Machine Application. Assume that a 
manufacturer has developed a new electric typewriter and 
that induction motors are being considered for the ap 
plication. It has been determined that the idle require 
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Typical of the move to induction motors in busines 
machines is the electric typewriter. Drive motor here 
is 25-milli-hp permanent-split capacitor type 


ments of the new machine are very light, no more than 
| oz-in. of torque being needed to turn the main drive 
roll during idling. For typing operations, al an average 
speed of 50 words per minute, 4 oz-in. of torque will 
be necessary: 12 oz-in. will be needed to return the cat 
riage: and about LO oz-in. must be available to start the 
machine at no-load. 

\n additional starting requirement is imposed by the 
possibility of the line switch being thrown to the on posi 
tion while the carriage-return bar is depressed. kor this 
extreme loading, the motor must deliver 15 oz-in. of 
torque to place the typewriter in operation. These torque 
requirements summarized in ‘Table |. will be the first 
basis for comparing the motor types 

Torque Comparison. Many designers of driven 
equipment consider the ability of a motor to start and 
run the load as its most important attribute. Therefore 
the speed-torque characteristics, bi 2. are obviousl g. | Sehematic wiring diagram 
very important. although this concept can be over-em ; ingle-phase induction motos 
phasized to the detriment of other motor characteristic 

Lhe speed-torque curve for the permanent-split' ca 
pacitor motor is relatively simple. The motor develop 
about 16 oz-in. of starting torque wcelerates to reach 


i maximum or breakdown torque of 50 oz-in, at 1200 Table | 


rpm: and at 1(O0 ry mis able to de velop torque of 4 oz-u Typewriter 


verage typing requirements. The split-phase motor Torque Requirements 


the other hand exhibits a starting torque of 30 oz-i1 
After wceleration to about | WH) rpm where the start 


relay cuts out the starting winding. a torque of 26 oz-1 


Condition 
is produced This motor develops 33 oz-in. of breakdow: 


torque while running on the main winding only ind 
carries the full load at 1775 rpm Run, no load 


It will be noted that at approximately 600 rpm, a cusp 


appears in the speed-torque curve for the split-phase Run, full load 


motor. Several factors are responsible for this cusp, in : 
Run, carriage return 
cluding: the manner in which the windings are distri 


buted throughout the stator; the current densities in Start, no load 
volved (i.e... how hard the starting winding is worked) 
rotor resistance; and other conditions. Generally speak Start, carriage return 
ing, this amount of cusp is not found in connection with 





Performance of Two 
Small Induction Motors 


Compar, Line 
ed voltage 
Split-Phase Motor 131 


|. Higher starting torque 130 

2. Higher running speed 126.5 

3. Better speed regulation 115 
103.5 


Permanent-Split Capacitor 90 
Motor 89 


. Lower operating temperature 

. Lower vibration and noise levels 

. Absence of starting switch 

. Impedance protected 

. Ability to develop 
torque on any voltage 

. Higher efficiency and power 
factor 

. Better pull-up characteristics 

- Smaller and lighter 


starting 


lour-pole motors. but usually is a very real problem in 


two-pole motors ts 


that develop as little or less 


machine lhe designer of two-pole 
often troubled with cusp 
than 25 per cent of breakdown torque. Permanent-split 
capacitor motor because of inherent design characte 
rare] 


istic already noted. are troubled with CUSps 


lhrough a comparison of the 
lable I 
polit « ypacitor tiotor i 
that thi 


torque requirements 


with the operating characteristics of permanent 
riven in Table Hl, it can be seer 
idequate for all but one of the require 
Startin 


down to tO oll for the extreme load 


ment al any ollave hown in the table 


Lorque 
ule quate onl 


witch is turned on while 


Normally 
is expected to perform satistactorily 

olts. The range of 103.5 to 126.5 volts ts 
10 per cent of rated voltage. It will be 
lable TL that) motor 


condition i which the line 


carriage return key os held) depressed 


the tandard 
noted from torque varies as the 
quare ol the line voltage, approximatel 


hixception il tartin requirement uch as the one 


mentrones w can often be avoided. For example 
i subfractional-hp perma 

»run a movie proyector tound 

tarting dut normally exceptionally light. How 
when r occasionally shifted for a speed 
needed if the belt) was 
Although the designer 
| 


actually an exceptional 


‘ ht torque Wis 


not properly ‘ edoon the pulley 


realized that such operation was 


misuse of the machine and motor. he felt that the system 


hould be operative under these conditions and. sper ihed 


thermally protected split-phase motors. After a period 


iddition ot 


of time, the proyector designer resorted to the 
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Table !l—Torque-Voltage Relationships tor 


Two Small Induction Motors 


Split-phase motor Permanent-split capacitor 


Torque, oz-in. Torque, oz-in. 


Brkdown Pull-up Start Brkdown Pull-up Start 

Failure 38.9 J 23.4 
42.2 24.3 38.3 38.3 \ 23.0 
40.0 23.0 36.3 36.3 : 21.8 
33.0 19.0 30.0 30.0 d 18.0 
26.7 15.4 24.3 24.3 ‘ 14.6 
20.2 11.6 18.4 18.4 j 11.0 


19.8 0 0 18.0 B 10.8 


an arrowed knob to the motor shaft. which was extended 
Whenever the belt and 


became jammed, even the most naive operator 


through the side of the machine 
motor 
had the presence of mind to turn the knob to align the 
helt and pulley. Because this feature eliminated the need 


for protection, a cost reduction was actually derived 


from the over-all design change 
lo permit use ol 


a permanent-split’ capacitor motor 


in another case. a calculating-machine manutacturet 


added a push-button switch to his machine with instruc 
tions to push in case of jamming. This switch manually 
paralleled a small electrolytic capacitor with the oil-filled 
capacitor thus providing the extra torque needed to 
clear the machine 

One electric ty pewriter manutacturer ¢ hose a perma 
nent-split capacitor motor over the split-phase type by 
deciding that the typist could nudge the carriage with her 


hand in those extreme cases where the machine was 


started on unusually low voltage with the carriage return 
key depressed. These 


starting specifications can be adjusted realistically in or 


examples are cited to show how 
der to use the desired motor type 

Returning again to the typewriter application chosen 
for this discussion. Table Il shows how the split-phase 
This table is 


on the assumption that it has been possible to ap 


motor fills the bill of torque requirements 
based 


1 starting relay that will operate satisfactorily with 


wv (at stable running temperatures) from 90 to 


olts. The relay is actuated by main winding current 
voltage If. 


the rotor is blocked and the motor is warm, the 


vhich varies almost linearly with line when 
main 
current 18 3.0 amp the motor designer might 
i relay that requires 2 


¥ contacts 


(4 amp to pick up or close 
Thus, when the line voltage is down to 
current 18 3.5 H L115 


ictuate the 


olts. the main winding 
7+ amp, or just enough to relay. On any 
lower voltage, neither the relay nor the motor will oper 
ite; the motor will merely hum and heat up 

The economics of relay design dictates that the current 
needed to relay contacts be 


In this case, the 


drop out (tor to open) the 


about &5 per cent of the pick up value 





T 
Tor 


Fig. 2 


and = permanent-split 


Speed-torque curves for split-phase 


capacitor motors. 


drop-out current is 2.74 0.85—=2.33 amp. To properly 
regard this phase of relay operation, it should be noted 


that the motor main-winding current must decay to 2.33 


amp or less while operating at full load on both wind 
ings. This is never a problem under low-voltage condi 
tions, but often is critical at the upper range of voltage 


We assume that the split-phase motor being considered 


hig. 3--Plot of instantaneous voltage, cur- 


rent and power in single-phase system 








Fig. 4 Plot of instantaneous voltage, cur 


rent ind power in two-phase system 
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meets these requirements and its main winding current 


decays to 2.53 amp at 130 volts while carrying a sale 
oad on both windings. On any higher voltage at the same 
load, the main winding current will not decay to the re 
quired 2.53 amp, the relay contacts will not open, and the 


motor starting winding will burn out in perhaps 30 se 


Admittedly the choice 
When cold, the same motor would 


of 90/130 volt operation 1s 
somewhat arbitrary 
probably operate the relay from 83 to 120 volts. On the 
other hand, trouble might be expected from hot motors 
on low voltage or cold motors on high voltage. Motor 
and relay tolerances must be considered. In addition, it 
has been found that line voltage at business machine mo- 
tor terminals is more often low than high These factors 
plus field experience seem to indicate that the 90/130 
volt choice for warm motors is realistic. These limits 
can easily be raised or lowered together. But, the difficult 
task always is to obtain a wide enough range of opera 
tion. 

motor, then, will start and run the 
all conditions from 90 to 130 volts. It 
is very probable that the low pull-up torque (11.6 oz-in 


If the 


machine is started on low voltage while the carriage-re 


The split phase 


typewriter under 
at 90 volts) will not affect typewriter operation 


turn key is depressed, the motor will operate at perhaps 
200 rpm until the carriage is fully returned and the type 
writer is again at no-load. On othe types of machines 
under other conditions, the pull-up torque may be eriti 
eal. If the required torque is constant, increases, or does 
not decrease below that available at the cusp speed, it is 
evident that the motor can never accelerate and will de 
stroy itself in short order 

Regulation. Kven though it has been decided which 
motor is preferable on the basis of starting and running 
given to other 


torques, consideration should also be 


characteristics. Figure indicates that speed regulation 
is better in the split-phase motor. In order to improve 
the inherently low starting torque of the permanent split 
capacitor motor, rotor re istance on this machine has been 
made about double that of the split-phase design In ad 
dition to raising locked torque the increased rotor resi 

tance tends to reduce the breakdown torque, as well as 


| hese 


characteristics are evident in the curves. Regulation from 


reduce the speed at which breakdown occurs 


no load to the typewriter load of 4 oz-in. is 1.1L per cent 
for the permanent split capacitor motor and 0.85 per 
cent for the split-phase motor. Assuming these motors to 
be actually rated at 25 milli-hp, regulation increases to 
L.6 per cent and 3.5 per cent at rated motor output. Phese 
points would probably be of little interest to a type 
writer designe lo the manufacturer of a movie pro 
yector they might be of more concern. For a constant 
load, per cent change in speed due to a change in voltage 


will be 


case. motor torque 


approximately equal for both designs. In this 
follows the rule of varying as the 
voltage 

Electrical Balance and Noise. Jhe fact that the 


square of the ipplied 
permanent split capac itor motor can be electrically bal 
inced may well be considered it 
tave. This feature in itself leads 


ervey i} bene fits 


most important advan 
directly or indirectly to 


lectrical balance is not to be confused 


vith mechanical or dynamic balance. All of these motor 


types can be and are dynamically balanced for business 


machine applic ition 





Applications for 
Glass-Bonded Synthetic Mica 


A new class of materials utilizing synthetu 
instead of natural mica provides certain 
properties previously unobtainable, par 
ticularly significantly higher thermal en 


durance. A special application for a 


molded fir 


and other applications are described 


Force radome is illustrated 


PRELIMINARY INVESTIGATIONS INDICATE that electrical 
insulating materials made with synthetic mica and high 
vrade electrical glass* offer many important advantages 
in varied applications. A particularly interesting use has 
been found as a radome material. This application will 
be detailed here since some of the requirements such as 
in erosion resistance, thermal endurance, resistance to 
severe mechanical stresses, and good electrical values at 
high temperatures occur in other applications. Other case 
histories will conclude this article. 

bigure | shows an outline drawing of a synthetic mica 
glass bonded radome molded lo shape, as shown for the 
Wright Air Development Center. It is expected that the 
wall thickness can be controlled during the molding 
operation with a maximum variation of 0.005 in. The 


J. HARRY DuBOIS, Vice President—Engineering 

RICHARD A. HUMPHREY, Chief—Research and Development 
NORBERT EDERER, Electronics and Patent Engineer 

Mycatex CorPORATION OF AMERICA 
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sketch also shows the tolerance that may be held, if essen 
tial, by a machining operation after molding. The “as 
molded” dimensional control shown represents a signifi 
cant gain in comparison with the ceramics which distort 
during manufacture, and with the organic plastics which 
have relatively inferior dimensional stability and are 
subject to distortion by moisture, age, heat and by thermal 
differentials. Of major significance also is the fact that 
the ceramoplastics have long shelf life and offer perma 
nent total dimensional stability, before and after 
machining. 

Once the final tool adjustments are made, the produc 
tion mold output will continue to produce radomes with 
a high degree of uniformity: mold wear is nil and the 
raw materials are easily controlled. No dimensional varia 
tions can be introduced by cure or firing since these 
parts are neither cured nor fired. 

Inserts can be molded-in as an integral part of the 
radome during molding. Since the coeflicient of thermal 
expansion of ceramoplastic materials matches that of a 
steel insert, a high degree of insert tightness is achieved 
that will remain constant over the operating temperature 
range of the radome. This high degree of insert tightness 
will minimize the effects of moisture transmission and is 
expected to offer a large gain in the ability of the radom« 
to withstand shocks and impact, since it will be tightly 
and uniformly bonded to the insert. 

The uniform bond of ceramoplastic to a metal insert 
mounting ring provides it with mechanical support ur 
attainable with a separate clamping ring. (See Table | for 
thermal expansion coefficients.) Examination of a radome 


*7 t 

esignate I the ma 

Supramica eramoplast made » 
at. Of) It ma be note that 

as a gener term for glase-bonde 


cat. Manuvacruninc. (See page 10¢ 
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Fig. 1--Details of a precision-molded radome made from glas 
bonded synthetic mica for Wright Air Development Center 
Material is Mycalex 


tolerance specifications for molding and machining tolerances 


Corporation's Supramica 555.) Note 


with insert would disclose that the ceramoplastic mate 


rial is truly bonded to the metal; this is achieved by 
dissolving the oxidized surface of the metal in the glass 

The erosion resistance of the ceramoplastic« s is known 
to be good. Its surface hardness is 150 Brinell. ¢ ompara 


live erosion tests are now under way by Lhe John 


Hopkins University, Applied Physics Laboratory 
High thermal endurance is gained from the use of syn 


thetic mica in this new ceramoplastic material The 


radome now under construction may be satisfactory i 


thermal endurance at speeds up to Mach 3.5. Satisfactory 


thermal tests have been made under no load at te mpera 


tures up to 950 F with little distortion. A thermal stability 
K pected hecause of the short time of flight 


rain is also ¢ 


ind the low rate of thermal expansion, which should 
thermal 


cooler) and 


between thie mner 
Pable 
properties of the conte 


ninimize stresses set up 
outer radorme wall surtaces 
ites the comparative 
radome materials 


{eramoplastics offer better resistance to shock and im 


ct than the ceramies. but are less shock resistant tha: 
the organ plastics These ceramoplastic materials e) 
hibit a toughness that is not present in ceramics of las 
they hold together even when cracked. The small platelet 


if synthetic mica serve as “crack stoppers The extreme 


ow and unmeasurable moisture absorption of this mate 
rial will prevent any degradation of the electrical pri 
erties and will eliminate damage from freezing 


Electrically, the 


inaterials are 


important requirements of radome 


high transmission efficiency and low bore 
sight error. These requirements depend upon the electrica 
properties of the dielectric High dielectric constant and 
a low loss factor. They further depend upon (1) the 
accuracy with which the production process is able to 


maintain the electrical design the homogeneity of the 


hig 2 This gla s-hbonded 


flat within 0.002 in. total indicator reading, and has capac 


ynthetic mica commutator disk is 


itance surfaces of silk-screened silver paste. Two such disks 


rotate with a clearance of only 0.006 in. Material: Supramica 


-O o 


hig 5 Left, molded 


cellent thermal endurance 


experimental flush-type circuit from 


nm) fabricated of Supramica 500 is an example of low-cost 


tive low cost. An application like this i 


ponent used in an automatic assembly system contact 


mall-volume apple lion here high thermal resistance md 


top electrical propertic ire needed 


. 


= As 
a> . 


Fig. 4—Silver-paste circuits may be printed by the silk-sereen 


process on Supramica 500 material, After firin these 


oldered 


eircun 


may be dip or iron hreedom irom ifpage i an 


outstanding advantage 





, 


radome material: and (3) the stability of the electrical 


properties of the dielectric during temperature variations 

The dielectric constant of ceramoplastics in general 
ranges from & to LO, varying only » per cent from room 
lor the material used in the WADC 
Supramica 555, the value is 9.52 with the same 
tolerance. The tangent of the dielectric 


ranges from 0.002 to 0.003 at room tem- 


temperature to 950 | 
radome 
loss angle for 
ceramoplastic 4 
at elevated 
temperatures, The actual values and the thermal stability 


perature and increases less than threefold 


of the dielectric constant and loss factor angle, considered 
together with other factors, tend to produce acceptable 
transmission efficiencies and acceptable boresight errors 
throughout the operating range, Some of the other factors 
to be considered are radome shape, location of antenna 
with respect to radome, antenna characteristics, and 
radome wall design 

Boresight error is the apparent target displacement 
attributable to refractions of the radiated wave in passing 
from air within the radome to the radome dielectric and 
then into space, as well as to internal reflections within 
the radome. Secondary reflections and refractions may 
al Oo oceul The problem of hore ight error 1s avgravated 


by the high incidence angles necessitated by the generally 


parabolic, ogival, or conical nose in modern supersonic 
missiles. Reflections may be canceled to a large extent 
by constructing the radome wall to a thickness which is 


one half-wave length in the radome dielectric 


Other Applications 


The exceptional properties available in the ceramoplas- 


tie have already established their ust for numerous 


radome field Theis 


elevated thermal endurance is being used to advantage in 


rnportant applic ations outside the 


aireralt equipment ind in missile component insulation 
which must operate at temperatures above the limits of 
the organic plastics. Such applications also call for 
molded-in inserts and require dimensional control not 


po ihle with the ceramic 


Several new thermocouples are being molded wherein 


the Chromel and the Alumel inserts are located accu 


rately with relation to each other in an external mounting 
ring with all parts held together and insulated by Supra 


mica OD This is in cconoinie al issé mbly whe re the SEV 


eral properties of the basic material are used advan 


tageously. The high thermal endurance, of course permits 
the thermor ouples to be use at te mperatures up to 950 I: 


the excellent electrical insulation properties minimize any 


electrical weakness under all temperature and humidity 
conditions: no moisture can be absorbed by the material 
to change the calibration. Owing to the closely mate hing 
thermal expansion coefhicients, the metallic inserts will not 
become loose at elevated t mperatures 

A new small switch makes use ol al ceramoplasti« 
housing and cover in order to gain the dimensional 
stability that is essential to uniformity of calibration under 


continued heat cycling. A previous model of this switch 
made use of an after-baked phenolic material which, in 
spite of the after-baking treatment, continued to shrink 
because it went through a thermal evele « ich time the 
switch operated. Lach eyele, of course, introduced a small 
amount ol polymi rization shrinkage. which. over an ex- 
tended period of time, built up to a substantial change 
in the calibration of the switch. This has been completely 


cured by the use of the dimensionally stable ceran plastic 
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Table i—Thermal Expansion 
Coefficients of Glass-Bonded 
Synthetic Mica and Insert Metals 


Coefficient of expansion 
(x 107 per deg C) 


Platinum 88 
illium R 92 


Supramica 555° 100 


Type 446 stainiess 106 
Inconel 

Type 430 stainiess 
SAE 1010 steel 
Nickel 

Monel 

18-8 stainless 
Copper 

Nickel silver 

Red brass 

Silver 


—_ _ = ————- 


*Mycalex Corporation of America glase bonded synthetic mics. 


In addition, the manufacturer has a switch which can be 
operated in locations where it is exposed to nuclear 
radiation and temperatures substantially above the thermal 
endurance of the older model. 

The radiation resistance of the ceramoplastics are used 
ina variety of nuclear applic ations such as the rmocouple 
connectors wherein multiple pin contacts are molded in 
the male member and located in a stainless steel spider 
that centers the unit in a mounting duct. The female 
portion of the plug is also molded in a stainless steel 
ring for rigid mounting purposes. The ceramoplastics 
being radiation-resistant and also capable of withstanding 
high temperatures, provide a connector that could not be 
made of the organic plastics since the plastics would be 
damaged by the radiation effects. Moreover, under thermal 
cycling, they would also continue to shrink and shift the 
location of the pins so that the male pins would not index 
with the female pins. Permanent total dimensional stabil 
ity is an important factor thus gained 

Advantage is taken of the matching thermal expansion 
rate of the ceramoplastics and steel to gain complete 
freedom from corona noise in the design of a new high 
voltage vacuum tube socket. With a matching thermal 
expansion coellicient, no air gap can be introduced be 
tween the steel inserts and the ceramoplastic material in 
which corona can discharge and cause electrical noise. 
The corona noise-free applications are the most difficult 
types to produce since they call for an absolutely tight 
bond between the insulator and the conductor. This. we 
believe, is an impossible problem with molded-in inserts 
in the organic plastics because of the large differential 


expansion that exists between the organics and the metals. 
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Table li—Contemporary Radome Materials Chart* 


Dimen- 
sional 
precision 


and 
stability’ 
Glass-bonded A 
synthetic 
mica® 


Steatite 


Water 
absorp- 
tion, 
24 hr, 


= 
. 
= 


1.0 


Zircon porce- 
lain 


Glass, soft 


ee : 
Se &S 


2 
LO 
a 


Glass, hard 


38 


Glass, 96 per 
cent silica 


Polyester- 
glass 


o 
3 


_ 
’ 
w 


Silicone- 250 =| 
glass 


* Source: Mycalex Corporation of America 


per cent 


. Thermal 
angent conduc- 
of loss | Dielectric ti 


angle, constant, (x1 

10,000 10,000 cal/em/ 
mc 

0.0020 


oes 
ength, 
pst 


Density, 
me sec/deg C) 


9.32 13. 


0.001 
0.004 


0.0057 


24,000 


10,000 
15,000 


11,000 
16,000 


11,000 
16,000 


10,000 
14,000 


0.0063 


0.0006 


© Dimensional and precision stability: “A’ rating indicates no shrinkage during and after molding and excellent dimensional and age stability under 
all exposure conditions. “C” rating indicates shrinkage on molding and during aging or firing or dimensional change under exposure condition, “—_ 


indicates a middle range of characteristics 
© Supramica 555 


Additional advantages gained by use of the ce ramoplastic - 
in the corona noise-free tube socket are very high dielec- 
and high thermal 


tric strength, low electrical loss 


endurance. 

The Supramica 500 ceramoplastic sheet materials are 
being used most advantageously for capacitance commu 
(See Fig. 2. The Direction binder* 
makes important use of optically flat 14-in. diam disks with 
silver-paste fired on the surface. The 
two 14-in. disks are spaced only 0.006 in. distance from 
other such disks have rotated at speeds 
up to 14,000 rpm transmitting information through the 
capac iLance Such 


extensively used in such applications as the scanning of 


tators Doppler 


capacitor sections 


each and been 


surfaces. capacity commutators are 
radar systems. These sheets can be finished to an optically 


It thus 
to work with extremely tight dimen 


flat surface and will stay that way permanently. 
becomes worthwhile 


sional tolerances that would not be 


reasonable for other 
nonmetallic materials that change dimension through such 
causes as moisture absorption ave 
differential 


Glass-bonded-synthetic 


polymerization, and 
expansion 

formulated for 
less difficulty than 
elass-bonded natural mica 
Former users of glass-bonded mica report that they have 


mica materials 


machinability are fabricated with far 


the fabricating grades of 


experienced reduced fabricating losses, better dimensional 


control, minimum tool wear and lower overall produc 
tion costs with the new ceramoplastic ~ 
Shown in Fi > 78 an experimental flush-type circuit 


This particular molding included a variety of shape s and 


° I 


sections that were tested to determine the feasibility of 


producing such circuits in the materials 


Results 


ceramoplastic 
were highly itisfactory and it is expected that 
i variety of ose commutators, and other 
of these molded-in flush 
type circuits for high-temperature, low-loss, dimensionally 
stable, radiation 

\ variety of 
higher 
of the 
1 circuit printed by the 


ited 


tuners 


components will take advantage 


and corona-resistant applications, 
tak« 


that can be gained by the use 


printed circuits advantage of the 


firin le perature 


ceramoplasti 


Supramica 500. } illustrates 


use of a silk 


temperature to fix the 


igure 
screen and subse 
quently fired at ele 
It will be noted that one end of the circuit has been 
dip soldered to sho The 


shown will take a This type of printed circuit 


silver 
paste 


older ihe sion small 


O-Lb pull 


wires 


is particularly advantageous in electronics components 


where any slight warpage or distortion of the plate would 
introduce an undesirable capacity change 
This circuitry is also being used for certain electronic 


components which may be 


exposed to stray radiation 


effects in service. Certain guided missile « omponents have 


used this procedure in order to acquire the high thermal 
endurance essential to con ponents mounted near the nose 
of missiles that travel at upersonie 


peeds 
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ractical Hi-Pot Testing 


The pet cliche of dielectric test-spec writers 


oul br eakdou ne 


“withstand with- 


leaves alot of room for interpreting test re 


sults. This vagueness, coupled with common misunderstand 


ings of dielectric circuitry, can easily lead to false rejects. Here 


are some practical considerations for setting up both a-c and 


d-c high voltage test stations, 


CONSIDEIGNG THE GREAT Diversity of products that: are 


electrically energized, it is not surprising that a wide 
variety of tests have been developed to meet speci hn needs 
ol prantye ulat product yroup Current tests in use in 


clude 


duced 


hi h-potential testin (at power trequency } nm 


overvollage lests impulse voltage insulation 


resistance, power flactor, corona level, et 
However, the two types in general use among all groups 
high-potential test and the 
test. They 


ably easy to 


ire the insulation-resistance 


ire easy to apply and, in most cases 


evaluate. Also. test sets 


reason 
for this purpose are 
venerally portable reasonable in cost and suited to pre 
duction line application, a factor of increasing importance 

The purpose of this article is to analyze the high poten 
evaluating the overall insulation 
Actually, the high 


potential test has many other applications as well (/)* 


tial test as a means of 


quality of manulactured equipment 


but this discussion will be limited to quality control con 
siderations only. The insulation-resistance test is differ 


ent in nature and purpose and will not be treated here 


A-C High-Potential Testing 


L here 


testing 


are normally two major purposes for dielectrir 
First, to determine that the equipment insulation 
meets a level known to be satisfactory by the manufac 
turer himself. (How to set up and evaluate such criteria 
will be discussed later.) Second, to determine that the 
equipment insulation meets a level defined in specifi a 
tions (or “standards”) of some outside group, which 
the manufacturer is committed to meet or is following 
lhe familiar MII 
oratories Standards. as well as those of 
JIC. and others 

Ihe mushrooming growth of electrical manufacturing 


with the 


specifications and Underwriters’ Lab 
ASA. NEMA 


are common examples 


consequent emphasis on production, plus the 
fact that in many cases the electrical testing is done on 
a primarily mechanical product, has resulted in a gen 
eral reliance on tests made in conformance with outside 
standards as the primary 
control. ko 


leave much to be desired and in addition may actually 


means of exercising quality 


r really analytical testing this approach can 
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permit substandard equipment to be passed. This seem- 
ingly paradoxical situation exists because: 

|. Specifications and standards which define dielectric 

test requirements generally cover application to a 
wide range of items, hence must be couched in gen- 
eral terms 

The characteristics of high-voltage alternating cur 
rent in dielectric circuits limit the development of 
specific yardsticks, as will be shown 

Yet the demand for greater reliability in the vast and 
growing array of new electrical and electronic mecha 
nisms and components is leading many manufacturers to 
seek to extend the scope of “hi pot” testing beyond its 
present status as a simple “pass-fail” test as outlined in 
existing standards. 

The wording of a typical standards specification will 
help illustrate the lack of a definitive starting point: 
Underwriters’ Laboratories states that a commercial cook 
ing appliance * . . shall be capable of withstanding 
without breakdown the applic ation of a 60-cycle alternat 
ing potential ... ,” ete. (2) Almost all existing stand- 
ards for electrically energized equipment are worded in 
similar fashion 

While the concept appears easy to apply, in practice 
each manufacturer will usually find that he must define 
for his own application what the phrase “withstand with- 
out breakdown” actually means. As the complexity of 
modern insulating structures and the variety of insulat 
ing materials increase, a hard and fast definition of what 
does or does not “withstand without breakdown” becomes 
a rather tenuous thing. No further help on this question 
of interpretation can be found in any official source, to 
the author’s knowledge. 

It is of course true that where an actual short circuit 
does exist in the insulation structure (zero insulation re 
sistance at some point), the application of high voltage 
would produce a magnitude of current indicative of 
“breakdown.” But how to detect the infinite variety of 
conditions which could exist between the completely de 
fective insulating structure and a completely sound 
structure meeting the original design criteria? 

lhe answer to this question lies in some fundamental 
considerations of alternating current circuit character 
istics frequently overlooked. 

Dielectric Circuits. As illustrated in Fig. 1, the diele: 
tric circuit encountered in hi-pot testing is quite unlike 
the electrical circuit of the device being tested. While the 
latter is most commonly a series inductive-resistance cit 
cuit, the dielectric test circuit is a parallel resistance 
capacitance circuit. The resistance of the dieletric circuit 
is that of the insulation. The presence of shunting capa 
itance is to be ex per ted. since the basic definition of a 
capacitor 1s two conducting surfaces separated by a di 
electric. And the majority of high-potential tests are made 
between circuit conductors and other metal parts of the 
equipment that are insulated from each other. If the 
dielectric employed were a_ perfect insulator (infinite 
insulation resistance), the entire dielectric circuit could 
be represented as a pertect capacitor (ignoring absorp 
tion effects, which will be considered later } 

Thus, the total current 7; which would flow in the test 
circuit of Fig. 1 consists of two components: the capa 
itive charging current [> which leads applied voltage by 
9) deg, and the true leakage current I, which flows 


through the insulation and is in phase with the applied 
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Fig. |—Fundamentals of Hi-Pot Testing 


1 


’ 


ale oe oe 


While most electrical equipment operates 
as an inductive load... 


. the load presented to a high-potential 
dielectric tester... 


- 


AWS 


a 


tends to be capacitive. For a-c tests the 
total test current is complex... 


and, for devices with highly capacitive 
geometry, may be much higher than true 
leakage current 


With d-c applied, test current decays to true 
leakage current, but testing time may in- 
crease considerably. 





Pre liminar 


lation 


thermostat 


lest 


(uppe 


re ! 


el 


test panel for dielectric 


ot 


standard high-potential 


lesting strength insu 


ince ind contact resistance immersion-ty pe 


Unit ine orporales a-( 


set 
both slightly modified with cases removed for 


right) and insulation-resistance 


(upper 
left) 


test 


panel mounting. Lower instrument is a multi-range ohmmeter 


(Fenwal Inc 


test voltage, the 


will depend on the insulation resistance 


given magnitude 


and of J, 


which in turn is determined primarily 


of J, 


on the 
circuit capacitance 


by the 


ample 


peome tri 


layout of the physical circuit kor ex 


a hi-pot test applied to a simple cord set (between 


conductors } 
of J, 


ol only 


would produc e a 


the 


current consisting almost 


entirely 


syne conducting surfaces here would 


two short wires 
ol 


primarily J, 


consist 


The same test ipplied be 


tween widin and frame 


a motor would produce a 


much larger current since we would have 


many turns 


of wire encased in a metal housing 


Critical laboratory analysis would show that there is ac 
tually a third component ol current present known as the 
It can be 
“soaked up 


homogeneity 


ibsorption current, (3) visualized as a current 
which is actually by the dielectric, and is due 
to lack of the itself. The ab 
sorption current also has both a resistive component and 
thus to make the 


culation resistance appeal to be lower and circuit capac 


in cic lectri 


i reactive (leading) one tending 


itance higher 


Its magnitude de pends on the nature of the 


dielectric and the frequency of the test voltage, but need 


not be compensated for in production testing 


An understanding of the complex current flow in a 


dielectric circuit under a-c high-voltage stress is important 


ol 


current 


indication 
the 


inte rpre 


be 


audible 
the 
left which ts capable 
ol ae 


absence Vi ible or 


the 


because, in. the 
of breakdown 


only 


flowing in emeuit 


ol 


testin ‘ 


is 
mayor quantity 
Thus the 


summed up as follows 


tation basic limitation 


1. The total current flowing is complex in nature and 


its magnitude does not necessarily depend on the 


the insulation 


flow 


condition of 


2. The total current 


le ika t 


/ 
in 5 no 


current 


{shland Vass } 


to 


flowing through the insulation, hence in phase with 


leakage current is properly referred as current 
the applied voltage 

\ On highly 
change 


lo 


capacitive substantial 


equipment a 


bye 
the total current 


in insulation resistance would 


like ( hanwe 


The circuit phenomena of a-« hi-pot tests have a direct 


required 


produce a in 


effect on the requirements of equipment to perform these 
tests 


Any should 


transformer of suthcient capac 


A-C Test Equipment. 


standard re quirements ol 


test set meet the 


ity with a relatively pure sine wave output; continuously 
voltmeter to accurately read out 


variable output voltage: 
at all times 
work there 


requirements 


put voltage However, for practical qual 


ity other 


control 


are several 


very important 
1. Obvious means should be provided to indicate de 
lective equipment 
Defective detected with a 
of additional deterioration o1 
The test set be 
applications 
1. The test 
Lo date 
either sin 


» kva) 


device 


units should be minimum 


destruction 


should suitable 


for production line 


sel should be 
ol 


ly or coincidentally 


detector 


sale to use 


two methods 


indication have been built 


into the 


smaller sets (under 


an sare and/or a current-sensing 


The first is a neon lamp connected across an r-f choke 


usually connected in the 


ground side of the 
output and labeled “breakdown 


high voltage 


“areing or “corona. 


This lamp operates on the principle that arcing ionizes 


the the choke 


to light the lamp (the ground lead acting as a carrier 


air sufliciently to induce a voltage 
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Simple fixture for gang testing of fire-detection 
units has two pushbuttons requiring the operator 
to use both hands to avoid accidental contact 


with hot leads while observing test 


(Fenwal Ine {shland, Mass.) 


meter 


While no attempt has been made to precisely define the 


useful limits of this principle, under most conditions the 
lamp serves two useful purposes: (1) It will definitely 
indicate arcing, which in some cases might be otherwise 
undetectable to the operator and (2) if the test voltage 
Is ipplied slowly to an insulating structure including air, 
the initial ionization point of the air will be indicated by 
i faint glow, warning that impending breakdown is very 
ear. The major drawback is a lack of indication for a 
failure not accompanied by arcing 

The second method of indication, using current-sensing 
devices, was first applied to small sets for testing toasters 
coffee-makers, etc. The device consisted of a neon lamp 
When the total 


current flow through the resistor produced a sullicient 


connected across a variable resistor 


voltage, the lamp indicated. On these small appliances 
the total current flow was almost entirely resistive and 
could therefore be considered true leakage current with 


labeled a 


and proved to be so useful that its ap 


negligible erro;r., This lamp was commonly 
‘leakage’ light 
plication became increasingly Because 


popular. users 


tended to accept this general term literally, there were 
ind are many instances of confusion caused by leakage 
indication on known good equipment which had suflicient 
distributed capacitance to draw a charging current ex 
ceeding the setting of the light. Under these conditions 
leakage 


leakage current flowing through the insulation 


indication may be entirely unrelated to actual 
This dif 
ficulty is inherent in all current-sensing devices now in 
use, whether leakage lights, electronic “circuit breakers 
or over-current relays 

However. such current-sensing 


devices ean bye used 


effectively in a production test setup by. first. estimatin 


( loseup view ol imple dielectric test be 
ing applied to small solenoids for air con 
ditione! fester includes variable auto 
transformer and voltmeter with breakdown 
leakage and pilot lights 
stat’ Dit Vetals and 


{ttlehboro, Mass.) 


{ Spe ncer The rmo 


Controls Corp 


the average total dielectric current (at the test voltage 
lor icceptable samples and, second, specily ing the set 
to be roughly twice this. This 


should be high enough to pass 


ting of the current-sensing 
normal dielectric currents 
vet low enough to detect defective insulation. Some ad 


justability of setting should be provided, particularly to 


raise the setting if the « ipacitive currents run higher than 
ante ipated 
\ simple tester such as this will be reasonably eflicient 


Where one 


unit is used to test such items as electrical motors in a 


where essentially duplicate items are tested 


wide variety of hor epower ratings, or varying lengths 


of wire or cable i single current setting for all items 


may have to be so high to prevent false indication that its 


reduced, Here 
should be provided 


effectiveness will be materially 


a (qul b 


means tor switelhi ettin 


Magnetic-shunt center leg of high-leakage transformer 
in the output cireuit of an ac hi-pot tester limit 


to break down 


output eur 
rent when tested insulation «tart 





Limiting Destruction. Qnuee a defective unit is de 
tected, it is generally desirable that no further destruction 
take place Non-destructive testing has become a phrase 
lo state that 
the appli ation of high voltage is non-destructive is a 


half truth 


employed rather loosely in this connection 


At best such testing will not do the insulation 
any pvood, and tends to be destructive in some degree 


This Is 


insulation, and has no relation to the type of test set 


inherent in the application of high voltage to 


Destruction following failure can be limited, however 
by providing the test set with any one of the followin; 
features 

Hich leakage transformers (Fi 2). These employ a 
magnetic shunt across the secondary winding through an 
air gap. Under light loading of the secondary the shunt 
has little efleet due to the low permeability of the air 
However, at some value of volt-ampere output the ma 
netomotive force bridges the air to set up a magnetic 
short-cireuit across the econdat instantaneously limit 
ing the maximum value of current which can be draw: 
from the secondary and reducing the output voltage to 
The transformer can withstand such conditions 


Besides holding 


damage to a minimum, the high leakage transformer also 


near Zera 


repeatedly without damage equipment 


protects the operator, At present this type of construction 


has been limited to test sets under 500 va 
Current-limiting resistors. This is an older but still 
eflective tee hnique which will limit the maximum current 


\ miner drawba k 


in their use is the necessity to use a transformer of a 


flow of a test set of any construction 


somewhat higher output voltage to compensate for the 
IR drop across the resistors and still permit adequate test 


voltage output This may also affect the calibration of the 


Phis particular test station does not im 
clude a hi-pot tester, but it serves to illus 
trate the degree of automaticity possible 
for such tests. Here, harness assemblies 
for gas-turbine thermocouples are pneu 
matically clamped and connected in the 
test circuit. Circuit-continuity tests and a 
500-volt d-« 


applied automatically. Necessary switching 


insulation-resistance test are 


ind indicating devices are built into the 
control unit, on which are mounted a 


ohmmeter and a_ standard 


{ Ik enu al Ine 


multi-range 


insulation-resistance tester 


{shland Vass } 


voltmeter (depending on where the resistors are added 
in the circuit). 
WVechanical protective devices. The sensitivity and 
speed of response of this type of protective device have 
been considerably improved, especially by use in con 
junction with vacuum-tube amplifier circuits. On the 
larger sets this is generally the only protective device 
furnished. Being current-sensing in nature, however, they 
must be set high enough not to trip in the face of high 
But a high 


setting may also introduce considerable time delay before 


capacitive currents, ¢ harging transients, etc. 


tripping an actual fault current. If such devices were 
provided with an adjustable trip with reasonably wide 
range, and equally sensitive at all points, their major 
disadvantage would be eliminated. 

Designing for Production. High-potential testing 
on a production line has several unique problems. The 
test must be performed quickly and accurately, often by 
unskilled personnel, without sacrificing any element of 
safety. Choosing the equipment is usually the smallest 
problem. A wide variety of small, reasonably priced a- 


ets are available which are rugged, portable and pro 
vide means of detection which are suitable or can be 
made so for most applications. Other points to consider 
have already been mentioned, but on production testing 
particularly it is well to consider the possible savings 
through use of a test set also containing an audible alarm 
circuit. By freeing the operator from the need to watch 


the instrument panel, the testing rate can often be in- 


creased, In some instances the operator can be « ompletely 


eliminated where the equipment is power conveyed past 
suitable terminals through which the test voltage can be 
applied automatically 
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For testing induction-motor stator, hot lead is ap 
plied to windings and ground lead to stator frame 
lest instrument is a mobile 0-3000 volt, 3-kva unit 
In operation the voltage is preset at the instrument 
panel but is actually applied by 
the prod of the hot lead. The 

ontact in a 12-volt control circuit to 


d pushbutton on 
pushbutton make 

energize i 
ircuit-closing relay in the tester proper For con 
enience the test leads are suspended from the 
eiling by a pulley and counterweight irrangement 
to hold them off the floor at all times and yet per 
nit their being moved to other test sites in the 
area. (Ilg Electric Ventilating Co., Chicago, Ill 


Where the production rate does not make testing time 
critical, standard models of available test sets can usually 
be used economically without modification. Where ex 
treme safety is required, the test specimen can be housed 
in a non-conducting test cage equipped with suitable 
interlocks. When several types of electrical tests are to 
he made, it is sometimes advantageous to group all tests 
it one spot with the units wired through a master control 
panel to suitable test jigs. Proper instruction of the op 
erator is of course mandatory. 

\ considerably more difficult situation exists where 
production rates are such that testing must be done as 
rapidly as possible. Here it is well to consider if the situ 
ition might not justify using units engineered all or it 
part for the specific application, if no standard unit ap 
pears completely suitable. In such a selection it will be 
economically advantageous to obtain the standard unit 
most generally applicable and modify it oneself, or o1 
special order from the supplies 

Speed and safety are a difficult compromise. The di 
versity ol applic ations makes specific suggestions dificult 
but the following may be useful 

|. Be sure test set is adequately grounded 
’ Tf the test voltage method 


ol applic ation so that handling of ieads is unnece 


applied “hot . desi rt) 


sary 

If equipment under test has ar Input vith plu 
terminate HV lead of test set in suitable terminal 
box. Contact metal parts with ground lead and ther 


apply voltage by inserting plug into box. This is 
reasonably safe to operator and vet rapid in use 
If operator must handle both leads, equip the leads 


with retractable tip prods and if the voltage must 


ot fhip 


i mobile tester but 


capacito 
timer to control the 
value of voltage To speed 
ve diflerent motors are tied 


nnected to the hot lead Like 


ill connected to the ground 


in parallel ind 
wise the frame 
lead. Breakdown in this t pe of applic ition can 
be detected by observation of the test pecimen 
as well a fluctuation of the voltmeter pomtel 
For complete failure, a circuit breaker will trip 


to mterrupt the test / Ventilating 


lo Chu / 


be applied hot, either furnish foot switch control 
or include a control circuit with one of the output 
leads so that the application of test voltage can be 
manually controlled by the operator while handling 
the leads 

lor additional safety 


use of a “push-to-test”” switch is 


recommended wherever practical. This must be held down 
by the operator in order to apply the output voltage and 
will keep at least one hand out of trouble. For complet 
safety two such switches used in series would do very 
well. On test sets 


interlock ji 


ot incerea ed capar ity a “zero-return 


worth consideration This is 


a device which 
will prevent the reapplication of the test voltage once the 
push to-test’ 
breaker 


returned to the Zero position 


button has been released or the circuit 


voltage regulating device is 


It thus renders 


tripped until the 
important 
! ervice | preventing unintentional energizing of 
the high voltage output 

Testing Time vs. tandard 


it rated test voltage 


re (jure 


Voltage. Vost 


ipplied to the specimen for | 


ting 18 essential, some 
rated test voltage 

ec. Most insulation 

definite endurance characteristic 
e ac. Considertr thi acl the 
ently on the market contain an’ 
is led to question ho man 
vhether 
ipplied for | see is really 


for | min ind also 

eent test oltawe 

equal rated ipplied for | min. If a hi pot test 
not applied realistically in a manner capable of e» 
posing mstandard insulation structure. then there 


no pom) in Vin ( st at all 





D-C High-Potential Testing 


devoted to d-« 
evidenced by many AlEI 


There are 


Increasing attention is) bein; testing 


by engineer a“ papers on this 
sunyect several basic reasons for renewed in 
terest. The lack of real definition with a- 


the masking 


because of 


eflect of capacitive charging current has 


been pointed out. The main advantage of d-e, therefore, 
on quality control applications is the ability of the moy 
ing pointer on the ammeter to accurately spell out the 
true electrical behavior of the insulation 


lo investig 


ate the possible pros and cons of d-c testing 


it will help to separate the items considered for testing 
based on whether the time constants of 
hort or long. Figure L illustrates 
the theoretical current flow in an insulating 


into two ProuUps 


the dielectric circuit are 


structure when 


high voltage d-« Initially the same 


is impressed on it 
three components of current are present as on a-c, Le 


capacitive charging current, dielectric 


absorption cur 


rent, and true leakage 


resistance current. The subse 


quent action is quite different, However, as the first two 
components drop to zero after some finite time interval, 
leaving only true leakage current. This is true whether 
the voltage is applied hot or raised from zero, although 
the time interval will of course vary 

Short Time Constants. Assuminy | min as the stand 
ard time of test, then our first group for consideration 
would be those items which under test would yield a 
true leakage current reading in less than a minute. For 
these items, d-c would appear to have great promise be 
cause insulation condition would be expressed quantita 
tively at a rated test voltage, not in such vague terms as 
“withstand without breakdown et It is true that some 
investigation may have to be made to establish suitable 


At this spec jal test station the high potential test 


is performed in conjunction with insulation 
resistance, circuit-continuity and other tests. The 
simple a-c tester on the top shelf terminates 
inside the master control unit, as does an insu 
lation-resistance tester (not shown). The setup 
here illustrates the complementary use of both 
high potential and insulation-resistance tests, as 
follows 

First the operator mounts five synchros in the 
test fixture shown at left, sets circuit-selector 
switch on the control unit to “stator-rotor,” sets 


test selector to “megohm “zeros” the insula 
reads and records 


resistance Next the 


tion-resistance tester then 
the insulation operator 
switches test selector to the hi pot position, ad 
justs the voltage to 900 volts and presses the 
“start” 


button to apply potential to dielectric 


circuit and initiate an automatic I-min timer 
During timed test period operator watches break 
down indicator lamp on the tester 


At end of evele the time indicator light on the 


values of test voltage and duration of test so as to corre- 
late with previous a-c experience. This should not be dif 
ficult and such data are now being accumulated by SEV 
eral manulacturers 

While d-c thus offers the positive advantage of defini 
tion, it must not be concluded that it is a panacea to 
solve all insulation testing problems. Balanced against 
its increased effectiveness will be probable higher cost 
of the d-c test set, as opposed to the small capacity a- 
test set and its greater bulkiness due to the presence of 
additional rectifying and metering components. As_ the 
size of the equipment to be tested increases, the a- 
test set rapidly becomes larger and more expensive than 
an equally effective d-c set, but it is hard to define where 
the shift in economics occurs. Considering commercially 
available test sets, it is the author's opinion that where 
000 va will suffice, it will be 


cheaper and smaller than a comparable d-c test set. An 


an a-c test set of less than 
a-c set rated 500 to 1000 va will probably be cheaper 
Above | kva, the a-c set will be both heavier 


expensive, 


but heavier 
and more 
Another dithculty which may be encountered in varying 
degree, especially in rapid production testing, is the 
residual charge left on the equipment after a d-c test. For 
positive safety some method of discharging the equipment 
after test must be provided, either in the test set or in a 
separate jig or fixture. This can be an annoying prob 
lem as in some applications it will be necessary to short 
circuit the tested item for a considerable time interval be- 


fore safe handling can be 


assured. ‘This would tend to 
slow down the rate of testing in order to provide protec 
tion to production personnel. Many small assemblies can 


actually be discharged almost 


instantaneously and so 


would present no problems, but it must be emphasized 





control ul t woe out the operator reduces volt 


ige to zero witches back to the megohm test 


ind again records the insulation resistance For 
acceptance of the svnchros. final insulation re 
sistance must be above a certain value, with 


indication observed on the breakdown light 


Before-and-after insulation test performed to 
catch any possibility of damage from the high 
potential test 

[he same tests are also performed for the 
stator-to-frame and rotor-to-frame dielectric cir 
euits 

In a second series of tests each synchro is 
positioned on a mechanical jig, as shown, and 
the resistance of each winding is recorded as a 
circuit-continuity check. Finally with one wind- 
ing energized the synchro is given a l-min test, 
during which time the operator turns the rotor 
manually through two revolutions and watches 
for any fluctuation of primary current or tend 
ency of the rotor to seek a preferred position 
(Arma Div., 
den City, N.J 


{merican Bosch Arma Corp., Gar 


that a potentially dangerous situation may be introduced 
and must be reckoned with. 
In other respects small d-c and a-c test sets under 500 


The high-leakage 


used on the line side 


va appear to be about equally safe 
transformer of Fig. 2 can also be 
of a small d-c set for current limiting; its effectiveness 
here is generally increased by the higher internal impe 
dance normal to a d-c set 

Long Time Constants. In considering the use of d- 
on equipment where actual leakage current values cannot 
be obtained during the normal time of test, the situation 
becomes more complex. Dividing the applied voltage by 
the current value at the end of such a test period would 
yield an apparent resistance which could be much lowe: 
than the true resistance. This problem is also partially a 
function of the test voltage as at d-c voltages above 40 kv 
the corona current can be of considerable magnitude, 

When the absolute value of the measured current can 
not be used at the conclusion of the normal test period 
several techniques can be followed: 

1. Extend the test period until true leakage current 
ean be read. This may require a time of application from 
10 min to an hour, and its feasibility will depend strictly 
on the applic ation. It would rarely be practi al for a 
production setup except on extremely large equipment 
where time is secondary. But here the applied voltage 
can be raised gradually, and a highly capacitive piece 
of equipment can be tested by a d-c test set having a very 
small output—2.5 ma or less. 

2. Retain the short test period and apply one or mor 
empirical techniques of interpretation, such as: plotting 
and matching curves, determining polarization index, ete 


However these te hniques are bevond the scope of this 


article. 


It might appear that the increased difficulty of inter 


preting current values would make d- methods less ad- 
vantageous on heavy equipment. Actually, quite the op- 
posite is true. To date the greatest application for and 
progress in the use of d-c techniques has been with large 
rotating machines and wire and cable. For these applica 
a-c test sets 


voltage to these items 


tions ipable of applying a suitable high 

ire much less mobile and substan 

tially more expensive than an equally effective d-c set 
for this application d-« ets would appeal to be safer 


than ¢ ompal ible a~ Itlective d-c testing can be done 


t exceeding 2.5-5 ma. The current 


rated 5-25 kva, would 


and protective devices would be 


with outpul currents ne 
output of equivalent a-c test sets, 
be many times larger 
set proportionately higher. It is particularly Important in 
this instance to re emphasize that great care must be 


taken ifter a high d-« 
sure that all conduetin 


voltage has been applied, to in 
surfaces and dielectrics which 
have been exposed to the high voltage field be solidly 
grounded afterwards and subsequently checked as neces- 
statu 


sary to eliminate any charge from remaining or 


reappearing. Carelessness or ignorance here can have 
potentially lethal results, and testing should be done only 


with thoroughly trained personnel 


Summary 
| | he 


one of the most important methods for determining the 


high potential dielectric test continues to be 


quality and probable endurance of an insulating struc 


ture 
2. The 
method of test setup capability of the test 


will depend on the 
set and skill 


Current standards provide a basis for 


SuCCeS of such a test 


of the operator 
evaluation but in many cases are too vague to be of much 
issistance 

3. From a theoretical standpoint the use of direct cur 
rent provides a more definitive quality control test than 


does alternating current Supplementing existing stand 


irds by including d-c tests where advantageous is a sub 
ject which should receive further consideration and in 
vestigation.* 

For many applications a-e will continue to remain a 
cheaper, faster and more flexible method of testing than 
d-c. Some increase in definition can be obtained by prop 
er utilization of design features provided in currently 
ivailable test sets 

For heavy equipment d-c testing loses some of its de 


finitive ability but gains overwhelming 


advantages in 
economy and mobility Oo oO ¢ 
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Composite 
Electrical Contact Assemblies—| 


Clad contact tapes combining two or three metals have a number of advantages, including 
unproved jie rlormance COSC ol fabrication COST SAVINES and added flexibility in choice of con 
tact and base plate materials so that electrical, thermal and mechanical requirements can all 
he met without overdesigning any element. Clad metals also are advantageous for base struc 


tures with the contact material bonded on in several ways 


| COMpTrises hows on ‘ A ‘ i I frequentls 
compositor ‘ } e ot lave ) or mo i erial ) this means 
he obtained 
ontact welding t 
intermediate layer 
faced with fine 
ind a weldit 


i 


intermediate 


j 


used as or ( lacin 

ire the retractory metals ot the tungsten roup 
desirable sintered contact materials comprised of 
refractory metals plus silver nd copper are already 
electrical contact tape ire obtainable flat or radiu ivailable as clad electrical contact tapes. Also available 
faced. in widths ranging from 0.020 in. to several inches ire the noble metals (platir um family old) and thei 
ind in overall thickness of 0.003) it o OSOO it is illoys, silver-cadmium oxides, and many special contact 

measured from. the top ot the « ‘ to the flat materials using silver as a base 
contact back, (does not include it or serration Through the use of clad contact lapes, contact assem 


heiohts blies can be designed to meet operational requirements 


L1l6 





with no compromises as to production limitations. Com 
plex assemblies of intricate designs, shapes and support 
materials can be readily produced. Through use of clad 
contact tapes, contact assemblies can be produced using 


practically any available metallic 


supporting member 
This versatility is particularly valuable where assembly 
weights must be kept low or where deviations in support 
materials must be made to satisfy some re quirement other 
than electrical. such as thermal and mechanical proper 
ties. By selecting the base material from those criteria 


avoide d 


lhe ability to readily combine several component parts 


safety-factor overdesigning is 


into one integral assembly often results in very ippre 


ciable Savings if 


manpower, machine time, and design 


change time. Furthermore, the 


renerally increased Capit 


i 


ity of contact tapes, as determined in electrical, thermal 


ind mechanical values, leads to improved overall product 


perlormance 


Clad contact tape assemblies combine the desirable 


itures of assemblies formerly brazed, staked, riveted 


either solid or clad 


tact materials. with the added advantages of 


it welded, or electrobrazed, usin 
obtau 
dimer mal and composition tolerances The 


embly of clad electrical cor 


i modicum of equipment tor 


plus the ease of a 


ces 


i itlable ‘ 


ibility 3 i} 


enhanced b 

Lirne in change ver equipme 
with resultant cost 

electrical contact Lay 


of assembly 


operalio 


equire its contact assembly at any desirable 


sequence point station the production line and per 


mits automation of many formerly performed 


Oper tions 


manual 


Use of standard shapes of clad tape in available siz 


nd contact materials assures assembly economies in at 


production quantity, and lessened production and stock 


art cost problems. although special clad tape contacts 


i = 
_ <ss* 


Sx ~ = 
Ss 


Fig. | -Typical composite electrical contact tapes with desig 


nations of welding projections on backing material. See also 


Table | 


Table i—Selection of Tape Backing Material 
as Related to Support Material 





Tape projec- 
tion types 
(Fig. 1 


Support 
material Tape welding facing 
Steel Nickel or steel All 
Brass Nickel, Monel or nickel silver | R,X,B, SS 
Copper Nickel, -“ - " ” Ditto 
Phosphor bronze | Nickel, “ = “ ” R,X,B 
Beryllium copper | Nickel, “ “ “ Ditto 
Aluminum Nickel, “ e “ R,X,B, (Al 
Nickel or Monel Nickel, steel, Monel or Nickel 

silver All 


ine lsc ivallable tailored to particular 


requirement 


Dimension hapes ompositions hardne 


prelerable 
optimum proportional t os of contact materials to back 


t material ire car j I ed and readily main 


tained, Frequent! ‘ omponent meta ie com 


sirable qualitie 
lap 


et 


LL 


hig. 2—Inherent self-alignment obtained with 


contact tape ap 
plied to supporting structure 


in croes bar ind par allel arrange 
ments 





Pypical contact assemblic 


netic properties; a triplate clad contact tape may be 
fabricated with an overall low weight factor or a clad 
contact tape may be made readily weldable to an alu 
minum supporting member 

Contact tapes are also produced in solid contact ma 
terial forms. In some of the smaller sizes solid tapes may 
be equivalent to or possibly less in primary material cost 
per troy ounce than the same sizes in clad tapes How 
ever, such small initial price savings are often offset by 
the higher cost of the 


welding equipment required to 


produce satisfactory solid-tape welds 


due to the 


This is primarily 
increased electrical capacity necessary for 
welding solid tapes the comple xity of the controls essen 
tial to maintain the extremely narrow ranges within which 
satisfactory welds can be produced, the low plastic range 


of solid 


meticulously cleaning or otherwise preparing the surfaces 


silver, for instance and the necessity of 
of the supports to which the solid tape is to be welded. 

In comparison, the clad tapes offer wide latitude as to 
welding time and heat energy They may be readily 
welded to almost any type of support material, including 
aluminum, and do not require excessive preparation of 
the support surfaces. Often the cladding material has 
good inherent contact properties with high spec ific heat 
capacity, is corrosion resistant, and capable of being 
readily formed to desirable finished shapes hefore and 
after welding. This is frequently impossible with solid 
tape materials 

Most contact assemblies can be readily fabricated from 
clad contact tapes without further need for coining o1 
contact materials are 


reshaping. ‘Tape preformed to 


finished shapes, which aré maintained after assembly. 

Clad tape contact materials are in-general produced to 

tolerance limits impracts« al or impossible in other types 

of contacts. This precision allows the designer to utilize 
at no extra cost——-these tolerances for miniaturization 

or assembly automation 

materials are 


Furthermore since brazing rarely used, 


there is no possibility of contact materials being con 


118 


ect 


fee 


made from electrical contact tape electrowelded or electrobrazed to various supporting materials 


taminated from this source. Therefore, it is not necessary 
to make the contact facings any thicker than actually re 
quired for the expected service life, and the physical di 
mensions of the contact facings can be held to an opti 
mum minimum without the fear of the mechanical failures 
which otherwise would limit the contact facing thickness 
As a result the designer frequently can use a thinner 
section of a better grade of contact material than is 
economically feasible in other contact types. Dependent 
on composition, the active contact surfaces of clad con 
tact tape materials can be supplied in a thickness range 
of 0.0002 to 0.500 in. The clad metal tapes are continu 
ously bonded over their full length, and are not pro 
duced by pulse or intermittent welding methods 


The knurled 


metal backings on preferred designs of clad metal tapes 


projections characteristic of the base 


assure a full area weld bond, resulting in better electrical 
and thermal conductivity and thus minimize contact vol 
ume. Furthermore, clad tape-type electrical contacts are 
essentially self aligning, permitting closer and faster as 
sembly, less adjustment time. Normally they are used in 
“XX” (eross bar) form, less frequently in “T” or as paral 
lel (line) contacts or against a flat surface. See Fig. 2 
Because contact assemblies incorporating electrical con 
tact tapes usually require less contact volume for re 
quired mechanical and thermal values and in general 
approximately 10 per cent of the area of other types ot 
contacts of equivalent electrical capacity, they are in 
herently lighter and stronger. Clad electrical contact tapes 
are rolled to finished form, thus have a hardness con 


siderably above that of brazed, headed or coined contacts 


of the same composition. This added hardness is of par 


ticular value in applications subject to considerable me 
chani al weal 

Several available commercial tape welding or electro 
brazing machines will simultaneously cut to length and 
weld a desired length of contact tape; also further form 
or shape it, if desirable, in one continuous operation 


Precut (to length) clad contact tape segments, are also 





Fig. 4 


available. These can be manually or automatically fed 
to the welding position. 

Actual welding or electrobrazing times are normally 
from 1% cycle to 1 or more cycles (49 to 
Usually 


electrically as fast or faster than supports, to which the 


60 Sec) 


duration these operations can be performed 


contacts are to be attached, can be fed mechanicaliy or 
manually. Dependent on types of feed and cutoff mecha 
nisms, welded or electrobrazed contact tape assemblies 
can be produced quantitywise up to 100 per mae hine 
per hour. Typical electrowelded or electrobrazed assem 
illustrated by Fig. 3. 


A further very rapid method of producing strip-type 


blies are 


contact assemblies is illustrated in f ig 4. By this method, 
the clad electrical contact tape is contiguously welded or 
electrobrazed in strip form to a desired support, and 
from this combination assemblies are blanked to fin 
ished size and shape. 

Actually the welding or electrobrazing cycles for clad 
contact welding tapes are of such short duration as to be 
essentially “cold assembly” methods, and no severe ad 
verse effects are found even in spring tempered contact 
supports. Assemblies can be made using plated or unplated 
supports on ferrous and non-ferrous materials particular 
ly, including aluminum which may be copper clad as in 
General Plate’s Alcuplate (R) (copper-clad aluminum), 
or from copper-clad steel such as General Plate’s Conflex* 
(copper-clad hardenable steel) 

Contact tape can also be assembled mechanically to 


desired backing, as illustrated in Fig. 5 


Clad Composite Metal Contacts 


Increasing use is also being made of clad metal con 


tacts integrally formed from base metals clad with contact 


materials in the forms of overlay, inlay, edgelay o1 “Top 
Lay.”’ These are illustrated by Fig. 6 


contacts formed from these composite contact materials 


I ypu al types of 


ire shown in Fig. 7. 


Clad contact metals, frequently referred to as com 


posite metals, sometimes erroneously called “laminated” 


metals or bimetals, are comprised of two or more indi 


Metals a *s Corporat 


Method of applying contact tape to contact supports 


big ) Contact assembly 
made by clinching raised ears 
on support member over seg 


ment of contact tape 


in strip form 


vidual metals or alloys bonded together. Two integrally 
bonded metals are often called a bimetal, three a trimetal, 
etc. Practically any combination of ductile metals capable 


of being rolled 


tegrally united through metal cladding techniques, com 


swaged, drawn hammered, can be in 


bining desirable characteristics of the individual com 


make 


found in singl 


available engineering 
These 


strength, less weight, better fabricating properties, usually 


ponents to properties not 


metals include increased overall 


at considerably lower overall cost, with corresponding 


saving in or extension of critical materials, and possibil 


ities of fabricating shape s and material compositions not 
produc ible by conventional methods. Contact assemblies 
using clad metal supports have very high inherent thermal 
ind electrical ¢ ipacity and mechanical strength 


Thre 


ferent metals to 


methods are generally used in bonding the dif 
ether to make a clad or composite metal 

tape 
l. Brazing. TVhis type a thin sheet of 
high te mperature brazing alloy between the two (or 


metals to be bonded. After 


bonded metals are put through a series of rolling 


of bonding uses 


more ) brazing the 
and annealing operations to obtain the desired fin 
ished sizes and tempers 

Solid-Phase 
component metals are 
layer of 


applying pressure 


Bonding 


In this type of bonding, the 


directly united, without an 


intermediate through 


brazing materials, 
at very high temperatures over 
a period of time materials 
finally 
cold rolled to finished sizes and tempers 


u elding This 


ponent parts by 


Often the component 
are hot rolled to promote bonding being 


{tomic unites the com 


process 
atomic” parti le (sometimes called 
monolayer bonding and is characterized by closely 


controlled rolling plus other steps producing an 


In this 
intermediate or brazing materials are not 


atomic welding of the component materials 
instance 
normally required between bonded surfaces, 
ing the 


assur 
absence of objectionable voids, oxides and 


compound inclusions. The 


bond of ¢ 


result is a continuous 
xceptional strength 


‘ 





a 
re 
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Four forms of clad metal from which electrical contacts are made 


Table tI—Combinations of Metals Used in A 
Clad Backing Materials t } 


Y 


Copper, aluminum Copper /iron (steel) 

Copper /aluminum /copper Copper /iron (steel) /copper 
Copper/beryllium copper Nickel /steel/nickel 

Copper/beryllium copper/copper 430-310 stainless /copper/430-310 stainless 
Copper /phosphor bronze Aluminum /steel 


TT LL LL 


Contact assemblies incorporatin clad metal backings hig. & Doubletaced ven 


und clad contact tapes have the advantages of bein tilating contacts made from 


ingle-clad overlay contact 


readily blanked and formed from clad strip or clad sheet cll 


Phe contact facing ma 
composite) stock, thus obtaining high inherent thermal terial is extruded through 


ind electrical capacities plus enhanced mechanical the backing and formed over 


strength and corrosion resistance to make a double-throw con 


Ri eee Ee aie Bo supplied in copper tact. The ventilated contact 
itllows air plu ionized piuse 


bronze. brass. steel, aluminum or in many multiple from. ertine to be forced 
layers of these materials listed in Table through the contact openin 

combinations as, for example, steel on copper 
iwidity of steel plus the conductivity of copper 

superior sprin properties of the teel can olten \dvantave ! de 1 ced mechanical strength, in 

to advantage well as the use of the latter ! d thermal rad ¢ ‘ ipacities when compared 

netic properties I equal dimensio it} on ntional contact made by 

i equenthy used combination Is Copper ind iu prazil weldit t ! i mechanically uniting In 

thereby combining the high electrical and therma ished contact | } } ork hardness and density 

both materials with the hehtweicht of ontact i is blanked are 
nti i vital factor. Clad tay ‘ i ic ! ( that the uf 
le to aluminum and aluminun 0 le | i al ¢ urlace 

clad b lium copper. o1 dim oxic { n appreciably superior 

er imullaneously 

cadmium « wich con 

lurni I ta wel ! eliminate ill ol the 

hard-tempered pper ! it re and furnace problems inher 

wear resistance ! ! ‘lini Oxide issermblie he 

minum backir or | { ds cont lou held within clos 
ind in a wide variet rical contactin mate 

facings Lhe inherent outstanding propertse 

as compared to formerly brazed, welded o1 une ‘ i 7 double 

ianically united contact assemblies have hastened it | nlacts | ! 1 | OV inlay 
eneral acceptance, particularly for such exacting servic 

is circuit breakers, motor tarters avy duty rela the second | ‘ th Oo follow, the author 

lectric irons. and for intricate shapes where space say vill deal with the ol | contact assembles trom 

ngs ofr ~upl iting ire a must Silver-cadmium oxide ire segments and tre alls iso contact screw assem 


contact materials are now being successfully “Top Laved blies and button ly pe welding contacts, including the re 


these apply itions entl idopted ASTM tandard 





Cigarette -Making Machine 
with main components of 
Microfeed rejector system 
outlined by dots. Rejected 
cigarette is shown inside re 
jetor housing 


Dielectric Weight Inspection 


Capacitance effects make possthle 
non-stop chee king of cigarette uni 
formity. Controls include acceptl-re 
rect classification plus feedback cor 
rection feature. Magnetic memory 
wheel heys rejection circuits to sig 


nals from the weighing station 


V. PETRUCELLY, Flectrical Engineer 
Amenican Macuine & kFounpry Company 


(,reenwich, Conn 


[HE MANUFACTURE OF CIGARETTES by automatic machin 
ery requires close control of shredded tobacco at several 
points in the process. Early control procedure consisted of 
making pe iodic weight checks and manual adjustments of 
the machine. Attempts were then made to automatize these 
control functions, but failure generally resulted because 
tobacco is a non-homogeneous, fluffy, moist substance 
which does not lend itself readily to measurement. 

An extensive development program by American Ma 
chine & Foundry Company led to the development of a 
highly satisfactory dielectric method of measurement. In 
this system, tobacco acts as a dielectric between the plates 
of a capacitor, and the change in capacitance is translated 
into weight for purposes of measurement and control. 


This principle has been incorporated into a packaged unit 


ELECTRICAI MANUFACTURING 





enema 
ene | 


(A) 


Fig. | Schematic of weight- 
sensing arrangement. (A) 
Parallel tobacco strands pass- 
ing through measuring head. 
(B) Electrical equivalent 
of sketch A. 


Fig. 2 Sketches show effect 
of tobacco misalignment 
\)-Cross strand of to 
baceo moving through mea 
uring head B)— Electrical 
equivalent of sketch A 


hig $ Block diagram of dielectric 
detector. By “beating L00-me detector 
output against 110-me local oscillator, 


ignal ire reduced to |0-me level 


in Cigarette-Making Machines 


for use on a cigarette making machine. The unit provide - 
not only a means for controlling the average weight of 
cigarettes, but also a rejecting mechanism for discard 
ing individual cigarettes that do not meet weight stand 
ards 

Dielectric Detector. Strands of tobacco in the ciga 
rette rod are distributed irregularly in the space between 
two measuring electrodes. The tobacco has a dielectri 
constant of about 4 and a dielectric loss which depends on 
the frequency of the energizing current. In addition, each 
strand of tobacco has a conductance which permits flow 
of current if it is not located entirely in an equipotential 
irea. All three of these factors vary with moisture 
tent. 


The two parallel electrodes having layers 


between them are illustrated schematically at A in big 
The layers are substantially parallel to the surface of the 
electrodes and therefore constitute equipotential surfaces 
that there is no current flowing lengthwise 
tobacco strand Consequently, only the dielectri 
constant and dielectric lo are of significance. ‘The 
trical equivalent is shown at B wherein a capacitor 


with a resistor R. kach layer of tobacco strand 


considered a conducting plate forming a 


capacitors ¢ c, to in series, each with a serie 


P.Te tot? In this case 





hig ) Schematic diagram of inhibit 
ing and “write cireunt. This cireuit 
accepts a signal from the detector only 
when the cigarette is centered within 


the electrode 


big 6 


gram of “read 


Schematic dia 
amplifier 
circuit Here im pulse 
stored on memory wheel 
is amplified to trigger the 


rejection mechanism 


When oonie 
the equipotential plane, Fig. 2 A, it shunts several of the 


electrical equivalent for this condition 
is shown at B in Fig. 2 


where r ( I ( i ( are 
of the 


If r, is of the same order of magnitude 


hunted by the resistance 7 angled tobacco strand 


as the total im 


pedance which is shunted by it, it will cause a far greater 
change in the overall impedance than it would if located 
in an equipotential plane 


It would be difheult to materially change the value of 


llowever, the overall impedance of C can be reduced 
by increasing the lrequency of the source that energizes 


the electrode The effect of such an increase in Irequency 


moe if any is likel o be an mncrease in re 


After a thor 


sistance 
of the problem und actual 
tests, it h ere shown that 
tf LOO me 


lrequencs im sothe 


urement weuract 


hl course 


developed measurement technique lk 


work ible an the Lype « vironment 


in ivarethe 


manutacturin plant 


A block diagram of the dielectric detector is illustrated 


in bi ’ By careful de n ot brid 
possible to 


e circuitry it wa 


utilize the LOM deren r-t brides without in 


in sensitivity. Lhe output of the bridge is then fed 


fo a mixer and beat igainst the output 


oscillator tuned to L1O me. The output of the mixer i 


amplified at 10 me, rectified and delivered to a cathod 


follower for driving the rejector and averaging circuits 


A typical cigarette machine is shown in the he idpiec 


picture The main 


ections are the tobacco feed and the 


cigarette rod maker Components of the maker section 


are the rod folder. former paster and sealer The revols 


trand of tobacco ts located at an angle to 


ing knife cuts off individual cigarettes which accumulate 
on catcher belts ready for pac king 

(he measuring head of the weighing instrument ts 
located on the cigarette machine so that the finished un 
cul cigarette rod passes through it In this continuous 
monitoring 


process, all variations in capacitance of the 


cigarette rod are measured and converted into equiva 
lent weights. If, during a measurement, the cigarette rod 
is found to be overweight or underweight, a reject mecha 
nism cycle is started. This acts to reject the individual 
cigarette when it arrives at the catcher 

Memory Wheel. When the cigarettes are measured 
the control must “remember” which cigarettes are undet 
wv over the required weight so that when these particular 
at the catcher they will be rejected. The 
(shown at FE in Fi ) 
the weight of the continuously moving rod are positioned 
ust ahead of the cut-off device. The rejecting 

located on the catcher 


iwaretle irrive 


pair of electrodes for determinin 


mechanism 
where the cut cigarettes are 

ed in two rows 
Lhe heart of the rejecting system is a magnetic mer 
wheel 


nstant the 


synchronized with the machine drive. At the 
electrodes detect an under or overweight 
arette, a signal magnetizes a pin on the rotating whee 
Since the wheel rotates in synchronism with the machine 


it is necessary only to locate a read 


head at the proper 
point to achieve the necessary time delay for energizing 


reject magnets 


The wheel, Fig. 4, is constructed of brass with pu 


inserts of ferromagnetic material. Two concentric sets 


of Cunife (20 ni, OO cu pins are used. to correspond 


to the double-row catcher on the cigarette machine. The 


write head is constructed so that either the inner or outer 





mx) 
ny ; 


Read” 


heads 


magnet 


cirele of pins can be magnetized. The read heads, how 


ever, are so constructed that one responds to a signal 
from the outer circle, and the other responds to a signal 
from the inner circle. 

Rejection. When the measuring electrodes detect a 
poor cigarette, the signal is fed to the write head. An 
inner or outer pin will at this time be positioned at the 
write head, depending upon whether the cigarette is des 
tined to appear in the inner or outer channel of the 
double-row catcher. The Cunife pin involved will then 
become magnetized and, since the wheel is rotating, the 
pin will generate a voltage in one of the read heads as 
it passes by. After amplification, this voltage is used to 
operate a reject magnet and eject the defective cigarette 

Since the measuring process 


ible that the weight reading 


continuous, it is desir 
of the actual cut cigarette be 


used for ejectin rather than the 


weight reading of a 
portion of one cigarette and its neighbor. To achieve thi 
the write coil is made operative only when a cigarette is 


entered in the measuring head, through the use of an 


inhibiting cireuit 


Inhibiting Circuit. [he inputs to 


hig. 5 consist of a pulse A 


the circuit shown in 
which occurs once tor each 
ivarett 


when it is centered in the electrodes. and a 


pulse B, which occurs only when the cigarette is under 
weight or overweight The coincidence of signals 1 and 
B yields an output for driving the write coil. When the 


read head picks up the signal it is amplified and fed to 


a self-extinguishing thyratron circuit used to energize a 
relay for ejecting the proper cigarette. The relay-thyra 
tron circuit is designed to achieve rapid operation so 
that, if necessary, all cigarettes can be rejected at speeds 


of 10 per second 


hig ‘ 


‘memory 


Magnet 
wheel i* 
heart of the rejector 
Working in 


synchronism with ciga 


system 


rette machine drive 
wheel sets up proper 
time relationship be 
tween detection of off 
weight cigarette and 
moment for mechan 


ical rejection of ciga 
Write’ head 


rette involved 
electromagnetic 


housing 


The electronic circuit of the write head is also shown 
in Fig. 5. When the signal from the capac itive electrodes 
reaches a predetermined level, it is sufficient to fire the 
thyratron | provided this occurs simultaneously with 
on the grid of V 


f and B do not coincide, V, does not fire, since Vy is 


the negative pulse appearing If signals 


conducting normally and shunts out the signal 
Lhe components ind L, are chosen so that when 
thyratron | fires, the « ipacitor ise harges through l 


ind the low impedance of the tube. An oscillatory action 


oceurs during the discharge which drives the plate of the 


tube negative. thereb 


method also 


making it self-extinguishing. This 
reduces the power supply requirements, since 
most of the ener for the write head is drawn from the 
ipacitor 
The read head cireuit i hown in Fig. 6. The signal 
developed in the head as the wheel rotates 


pias ed to the thy 


memory 

-t it. is amplified in J ind then i 
ratron | Here. firin 
firing of the rite th 


occur in a mannet imilar to the 


ratron circuit. The discharge of 
ipacitor ¢ i i nt to pull in the magnet / hich 
ittached i of metal finger 


eject the 


whieh rheeve ip 
them 


ontrol of th “ / of cigarette is eflected 


mechanism loop which utilizes an inte 


om the measur head. The inteyvrated 


a control circuit which acts to make 
orrectior to the machine feed in proportion to the 
inount of deviation from the desired average 
[he net result is 


onto the travellin 


that the amount of tobacco showered 


paper tape 1s varied in accordance 


with the signal from the measuring head. In this manner 


i more uniform product is produced 





ind the multiplier sig 


gn | 


present or implied—will be used to in 

dicate OR and AND respectively in the 

Boolean notation. Although their use in 

the manipulation of some equations 

may suggest multiplication or division 

these symbols should not be assumed 

00 ean e ra to have any of their former meaning in 
the Boolean equations that follow 

The normally closed contacts of a 

switch will yield J only if their asso 

+ wy eo w ciated switch lever has not changed 

h r from its initial position. These will be 

called NOT contacts and indicated by 

a bar placed over the letter symbol 


(example: A). Equations and circuits 
illustrating the use of AND, OR and 
NOT functions are developed in Table 
I] 

Handling Equations. An effective 


\ but somewhat laborious way to prove 
he input or entirely unrelated to the 


input. Arbitrarily, the first case will 
have the output 1: the latter case will 


an equation is to chart all the possible 
combination of switch positions. Below 


s switch B, ; switch C are 
have the output 0 Contacts will be witch A, switch , and - , 


listed in all possible combinations of 
hown in their arbitrarily chosen initial 


0 and J, and the contact equation 
condition; equations will usually reflect 


require several the opposite condition if 1¢ !, (from Table Il, lower 


to determine Basic Functions Consider the re right) is solved for each case: 
lationships shown in Table |. For the 


imple I i expensive il 


ament of contas nd supplemen Value Boolean Equation 


! ' normally open contact ol witch 1 
component Man uch switching the basi equation 1 I, indicates 1(B) 1(C) 


that when witch A is closed, it will 1(0) O10) 
procedure that will yre itl connect 


ine idaptable lo i Boole in 


the input and the output to O10) 4- (0) 
required to Habion ‘ [wo series switches represent I(1) tr OO) 
OF OUT PUrposes § ny 0 ) is called an AND function be O(]) 1(0) 
hed output from a switch box that ha cal i hown, both switch A and 1(0) O(1) 
me input and contain iny combina tch B must be closed to obtain a ] O(0) I(1) 
on ot seri ind/or parallel contact condition, Hence the equation A and B I(1) O(1) 
equals /. Likewise two parallel sets of O(1) (1) 

represent an OR function be 


imrangements will be either the ime a 


or switch B will other equation that will result in 
The plu sign i at the ime time for all pos 


Example—Simplifying a Switching Circuit Problem is to design a minimum switching arrangement, 
using additional contacts on the ewitches involved, to yield 
Problem: Switcly 1, B,C and D have two positions each 1! (to sound a buzzer, etc) when a “bad” condition exists 
making a total of 2° of 16 possible combination is tabu namely, when C and/or D are in the same position as B un 
lated below, six of which are undesirable In the table, a less A is also in that position 


0 (zero) means the switch j up” and al means it's down Solution: The equations for each of the “had” conditions 


‘ 
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sible switch conditions will be identical 
(A device usually discussed in binary 
which 


logic studies is the inverter, 


simply “inverts” the J outputs into | 
outputs and vice versa. But inversion is 


a dithcult 


erated switches and will not be covered 


function for manually op 


nere,.) 
The very nature of the AND, OR and 
NOT functions established the follow 


ing fundamental relationships 
1A 1 
1A 0 


(=A 
] ((1) =A 


Phese identities are helpful in simpli 


fying more ¢ omplic ated ¢ x pressions 


For example, the expression 
A 
may be written 
{-+-B ] 
1 equals J], and B AND 


1 OR 
1 equal B. 
Further, the same expression may be 


because 


manipulated as follows: 

1 B(A + A) 

1 BA + BA 

1(B 1) + BA 

A(l) + BA 

A +- BA 

proving that 

A -- BA A+B 
Although this 


obvious when the two circuits are com 


identity may seem 


pared, it does indicate that a waste of 
contacts 1s possible 
The procedure above was possible 


since an expression is not changed in 


ean be linked together by OR 


step 1, to yield the complex switching circuit shown, utilizing 
six rows of four contact sets each. Even though some simplifi 


cations are obvious, simplifying 


functions as one equation 


the basic 


Table I — Basic Boolean functions 


Table II - Typical switch combinations and Boolean notations 


addition of AND J]. Cor ircuitry in all cases 


respondingly, an expression will not ing iS a necessary complement. How 


value by the Intuitive reason 


change in value with the addition of an ever the method shown here can_ be 
OR O expression such as AA 
Many 


veloped for specific problems from the hon 


ielpful in developing, organizing and 


cording the ideas that lead to a solu 


more identities can be de 


given here 


fundamentals The example 


problem given below presents one of 
several methods of attack. Boolean alge 
bra is not a cure-all for switching prob 


lems and will not produce the simplest 


of contacts -two per switch, some of which may be transfer 


pairs to provide simple contact arrangements. In Step 3(b) 
interchanging the {f and B contacts and adding a cros 
connection allows 


equation by all four switches to use one transfer pair 


Soolean principles, Step 2, yields a more satisfactory result each. The two additional paths AA/(¢ D) and BBC 4 D 


Equation (5) defines 


the circuit of Step 3(a) using eight sets 


are each equal to zero and do not conflict with the equation 


H 





Design Criteria for an 
Automatic Range Control 
Temperature control range 145 to 425 F 


Infinite variability through entire range 
with essentially constant operating charac 
teristics. 


Close control of boiling from simmer to 


rapid boil. 


Thermal protection to prevent foods from 
burning should pot boil dry 


Compensation for line voltage variation 
and ambient temperature 


Ease of installation and service 


Competitive cost 


Automatic Cooking Control 


VINCENT L. CARISSIMI signer is able to proportion all compo frying operations. Heat transfer media 


Supervising Engineer nents of the system to effect optimum will vary from light-gage aluminum 

fue Beyant Evecraic Company thermal balances. In a domestic cooking pots to heavy glass vessels. Heating 

tridgeport, Connecticut control device, however, the designer elements may vary from 1250-watt, 6 

in control only the design of the in. diam coils to 2600-watt, 8-in. diam 

tual sensing unit and its position coils, and in addition may vary sub 

relative to the range surface units and stantially from a low to high thermal 

GENERALLY IN THE DESIGN of electrical cooking vessel All other parameters mass. Add in a desired cooking range 

temperature control systems, the ther ire subject to change by the housewife of 145 to 425 F, plus the other require 

mal masse conditions of thermal lhermal loads will vary from delicate ments listed in the table, and the 

transter, and thermal shock considera iuces and “boiled dry” vegetables to uniqueness of the problem becomes 
tions are well defined and constant for thermal masses at least 15 times as ipparent 

the pectic applreatioar Pha the «le reat uch as 3 Ib of fat for deep \ new development that achieves the 

design objectives listed is the “Shur 

Temp” control system shown in Fig. | 

>” The nerve center of this system is a 

: ensing unit that not only senses pan 

. wf temperatures but provides means for 

—Z infinite temperature selection and con 


hi bor accurate trol through the boil zone 


lest measurements, ther Sensor Element. Light spring loading 
mocouple were imbed ’ 
. led Pie of the element’s cap insures prope: 
ale im opper lamburye 
; ae, thermal contact with a wide variety of 
ers and cooked on ‘ L. | | P 
dry pan, as shown, In a cooking utensil ee rimary bi 
imilar test copper “pote metal member is integral with the 
toes” were “French-fried sensor cap to sense the temperature of 
4 a_ 8 Th of fat the cooking vessel. Mechanically con 
nected te one of the contacts, it will 
\ break the contacts ibove a certain 
temperature to open the thermal relay 
s circuit. The relay in turn interrupts the 


circuit to the surface unit coils 
é Po regulate the temperature at which 
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and 
control 


itch 
Thermal wae 


Surface 
unit 


Sensor unit 


&, 


Ballast 
(25-w lamp) 





Sensor cap 


Control 
heater 
winding 


“Bucking” 
bimetallic 


hig. | Major components of “Shur-Temp” control system con section 


sist (A) co inatic oO e-pole - switch ; em pera- 

of (A mbination doubl pole on-off swit h and temp i el ai 

ture control rheostat, (B) sensing unit spring-loaded for compensating 
physical contact with pot, and (C) hot-wire relay with time Contacts bimetallic 
delay. Also, dropping resistor (light bulb) for voltage com- section 


pensation Auxiliary 


cycler heater 
(for anticipation) 


the contacts will part, a second bimetal on” the surface coils and the time the 
section, thermally and electrically in sensor unit begins to feel the heat rise 


sulated from the sensor section, is pro This time lag is caused by the poor ire such that the contacts remain open 


vided. This “control section” has its thermal transfer that usually exists intil the sensor portion of the system 
thermal sense reversed from that of between coil and pot. Also present are feels the 


heat wave and regains control 
the sensor element so that increases in the thermal impedances of the mag of the system. In actual operation, tem 


temperature cause the contacts to close nesium oxide filler and the sheathing perature swings on an empty fry pan 


\ heater of resistance wire is wound of the coil, the boundary layer between it 250 F are limited to 15 deg when a 
theut this control section. Circuit flow coil and pan, the pan itself, and the 2100-watt surface unit is used. This 


through the heater is regulated by a boundary impedance between the pan inticipating feature also limits initial 


temperature-calibrated rheostat thu ind sensor unit cap. Thus, by the time overshoots on heating from a cold start, 


holding the main contacts closed until the heat signal has reached the sensing insuring that light loads of delicate 


the sensor detects a temperature higher device, sufficient heat is stored in the foods will not be harmed 


than the dial setting. A third bimetallic heater elements to cause large control Chis anticipation circuit also allows 


section compensates for ambient tem wings in light cooking loads. Further close control of boiling from simmer to 


perature light cooking loads are generally food ill boil Without the anticipating de 


The ystem so far described can of a delicate nature that require close ice, if a temperature setting of slightly 


ontrol an infinitely variable tempera temperature control to prevent sticking higher than the boiling temperature of 


el with temperature suurning, or frothing the cooking load were called for, the 


> Fk. But, additional re This dictates an anticipating type element would continually call 
| r | 


finements must be added to give the ontrol. This has been provided it with a resulting vigorous boil 


operating characteristics outlined in nounting a thermal-storage ma Ol b full wattage input of the 


the table the ambient compensating ection and irface unit. However, with the antici 


Anticipation. Heating elements in use vinding an auxiliary cycler heating pating section in the circuit, only a 


today vary from 1250 to 2600 watts element about thi ma Thi heating hort on time i necessary to heat 


ven the smallest is more than sufficient oil is in series with the sensor contact the compensating bimetal to a tempera 


to mamntain any cooking process re © that the evcler ma is heated at the that will cause the contacts to 


quired in the home: The trend to larger ime time as the cooking unit, as can | Since this temperature is rela 


ittage elements is to gain more rapid be seen in Fig. 1. Thus, the ambient vely low, the cooling rate of the cycler 


tial heating ompensating bimetallic section (whose " ind compensating bimetallic struc 
When it is considered that only 150 thermal sense is the ime as the sensor I is low ind relatively long “off 


itts are required to maintain a pot of ection is heated and causes the result Thus, a low percentage 


peas at 200 F, the thermal unbalance contacts to break, anticipating the ar put 4 ichieved that causes only a 


of the system can be immediately ap rival of the heat wave from the surface light boil in the cooking load at this 


preciated. In addition, a considerable coils to the vessel. The time constants ett 
i 


ing. Thermal constants of the system 


iz exists between the time of “turning of the eyeler and compensating section (Continued on page 300) 
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Magnetic Pulse Generator Has Wide Range 


MARCEL B. ZUCCHINO 


AH ATOLA pt Phi 


fit GENERATION OF VOLTAGE PULSES 
for use in digital computer thyratron 
grid control and various types of tim 
ing circuits, usually involves the use of 
vacuum or gas tube in combination 
with a pulse-forming network. In con 
formance to the recent interest in sub 


tittle for tube ome attention has 


been given to magnetic pulse generator 
which require neither d-« powe! uppl 


nor filament oltage and are extremely 


circuit for magnetic pulse 


former 


A 


. 
Ny 
A , 


big. 2. Waveforms of input and output 


| 


voltages demonstrate operating principle 


ol pulse former 
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rugged and ad ipl ible to hermetic seal 
ing. One circuit of practical possibilities 
is a simple bridge, consisting of iron 
core reactors that are capable ol gen 
erating pulses at a repetition rate either 
supply fre 


quuen With the development of eth 


equal to or twice the a 


cient frequency-tripling circuits, the 
magnets pulse generator shows prom 

e of usage over a wide range of 
pulse repetition rate 

The pul e-penerator reactors consist 
of coils wound on a core material ey 
hibiting a rectangular hysteresis loop 
Deltamax or Orthonol Kach 


reactor has 


uch a 
two identical windings con 
Winding 
f and Al are on core 7] and are ce 
igned to absorb a volt-time area of ) 
big. 2(A) windings B and 
Bl on core are igned to absorb 
i volt-time area of A, ki iB During 
and 72 the 
bridge circuit is unbalanced and a pulse 
of area Z in Fig. 2(( ippears at the 


output 


nected 1 hown in big | 


Similarly 


the time inters il between / 


Tf the load resistance i low cor 
pared to the unsaturated impedanee 
of the reactor bridge unbalance due 


to differences in winding turns will have 
a negligible effect on the output wave 
form. Furthermore, for the applied volt 
ige on each reactor winding to remain 
constant until both cores saturate, the 
load resistor should be made equal to 
the current-limiting resistor. Each wind 
mn will now upport one half of the 
upply voltage until it saturate 
In the design of an example eireul 
in equation 1 used to relate the 
il which in ipplied sinusoidal voltag 
will saturate a core to the supply volt 
lrequency ind ph ical parameter 
tor This rel itionship is ex 


follow 


firing angle 
number of turns per winding 
saturation flux density, gaus 


net cross-sectional area of 


core, cm? 


frequency of applied voltage 
cps 


I applied rm voltage 


lor this example, it is required to 
generate a pulse 50 microsec wide with 


rise and decay times less than 10 


0 


+ 


big. 3 Schematic circuit diagram of pulse 
former used as example problem. 


big. 4 
pulse formed by circuit of Fig. 3. 


Sketeh shows configuration of 





microsec each. Peak pulse voltage is 


to be approximately 70 volts into a 
2000-ohm resistive load. A 115-volt, 400 
ycle supply is available. The pulse 
width determines the difference in fir 
ing angle between reactors X; and Xz 
of Fig. 3. Since 180 deg of 400 cycles 
per sec equals 1250 microsec, 


that 


it follows 


180 =7.2 deg 


The firing angle of the first reactor 


4,1 is determined by the peak voltage 


requirement. The peak pulse voltage is 


approximately equal to one-half the in 


stantaneous value of applied voltage at 


7,1, when the load resistance is equal 
to the limiting resistance. It was shown 
experimentally that a squarer pulse re 
sults when the reactors fire at less than 
90 deg. The core chosen has the follow 
ing characteristics 

OD, 1.25 in.; 1D, 1.00 in.; H, 0.125 
in.; material, Deltamax, with B 
14,000 gauss matched within | per cent 

Qn the first core, X1 in Fig , #00 
From Eq. 1, 6,1 is 
This will 
a theoretical peak pulse voltage of 75.6 
volts. Next kq l 


ber of turns on core Xe 


turns are wound 


found equal to 68.2 deg give 
solved for the num 
where @ 

equals @)1 7.2 deg. This results in 


950 turns for X In the final assembly 


ore has two 800-turn windings ot 
No. 32 wire, while core X2 has two 
turn windings of No, 32 AWG wire 
lhe bridge 
ectional, 800-pps output 
Figure 4 is 
il output 


rectifier provide 1 unidi 


a reproduction of the a 
pulses generated by the 
imple. Experiments indicate that a 
10-microsee rise time is about the mini 
im that could be expected from the 
ce in its present form even when 
exhibiting a higher than normal 
degree of rectangularity are used The 


peak voltage 1s 
calculated because of exciting current 


somewhat less than 


drop across the limiting resistor be 


fore X 


suturates 


Welded Steel Solves a Deflection Problem 


GEORGE J. KASSELMANN, 

Design Engineer 
R. K. LeBLonp Macuine Toot Company 
Cincinnati, Ohio 


By USING WELDED DESIGN for the tem 
plate carrier rail of a 50-in. swing, two 
directional duplicating lathe for turnin, 
steel mill rolls, Fig. 1, a 54.6 per cent 
savings in weight was realized over a 
ist iron beam of equivalent perform 
ince. The rail, 36 ft long, 12 in. deep 
ind 1114 in. wide at the bottom, must 
maintain critical alignment throughout 
its length, supported only on each end 
by 6-in. wide brackets 

This rail, mounted on the back of 
the lathe by two backets (Fig. 2), car 
ries a template on blocks which ride a 
lovetail machined in the top of the rail 
The rail must maintain its position in 
order to obtain the accuracy of the 
tracing unit, which can reproduce within 
0.005 to 0.006 in. variation on diameter 
The base 
which the templates ride must be 
within 0.0025 to 0.003 in. straight with 


the carriage guide shear on the lathe 


ilignment of the dovetail on 


bed. In addition to a true alignment with 
the lathe carriage travel, the rail must 
also have as small as possible a defle: 
tion or rise to prevent tracer error 
through the stylus making template 
levels, The 


problem then was to create a 36-ft rail 


contact at high and low 


Fig. | 


0.003 in. It was fabricated with an upecamber so as to compensate for deflection of its ow 


PRECEDING 


supported only on its extreme ends, that 
would have very little deflection or rise 
to be straight within 0.002 or 0.003 in 
and resist side deformation. 

The first design was a cast iron beam 
of the bridge girder form. It had se 
tions from 1 to 11% in. thick, reached a 
height of 24 in. in the middle, weighed 
an estimated 6930 Ib, with a maximum 
deflection at the middle of 0.320 in 
Although a stiffening rib wa 
on the reat to help prevent sway, it wa 
estimated that a force of 10 to 15 Ib 
could deflect the 
several thousandths of an inch 


This design pre ented 


placed 


alignment of the rail 


everal prob 
lem The uneven cro ection required 
by the cast iron design put the im 
portant dovetail on the face of the rail 
rather than on top as was usual. Thi 
feature placed the dovetail il right 
ingles to the bottom of the rail which 
had a high center equ il to the estim ited 
deflection so that, when su pended the 
rail assumes a near straight line at bot 
tom and at dovetail. With the uneven 
cross ection, it would be ilmost im 
pos ible to obtain a par illel condition 
It was decided, therefore, that a beam 
of unitorm ero ection wa i must 
from the manufacturing point of view. 

suggested welded steel 


iuse of steel yi /y time 


This proble m 
construction be 


greater rigidity than « t irotr A un 


The welded steel, 36-ft template carrier rail of this 50-in. sewing duplicating 


form cro ection could be used, having 


machined surfaces opposite each other 
This would permit control of deflection 
A traveling guide bracket 


mounted on the lathe rear carriage 


bs planing 


wing, Fig. 2, could then be used to pre 
vent side deformation, since no weight 
would be transferred through such a 
bracket to the bed and carriage, affect 
ing the sensitive movement of the tracer 
uncorrected steel beam was esti 
to deflect about 0.275 in. maxi 
it the middle. It was fabricated 
i il haped channel formed. of 
plate, Fig. 3. Stiffeners of 44-in 
vith din. hole punched in them 
velded at 45 deg inside the chan 

the bottom were welded strips 

yan. bas A 4)% in. dovetail 

welded to the top of the chan 
mgh pre-punched hole The rail 
welded to 


ether to make two 18-{t section [hese 


i made in d-1t ection 
were annealed and then joined together 


on a long planer table This center 
weld was made with a in. rise in the 
beam at this point to allow for the 0.275 
in. deflection 

After careful machining, the rail was 
et up on parallel blocks, and the center 
indicated 0.026 in. high. When mounted 
n the lathe the side run-out of the rail 
vith the help of the carriage rear wing 
checked 0.0015 in 


bracket within 


elf-supporting and straight’ within 
n weight 
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variation. This bracket carries ball bear 
ing rollers as side guides along two 
lower strips of the rail 

Based on the cost of previous cast 
rails, the material cost of the cast iron, 
46-{t bridge rail would have been an 
estimated $1623, or $45.10 per lineal 


foot. Actual material cost of the weld 
ment in fabricated condition was 
$1011.82, or $28.10 per lineal foot. The 
finished casting weighed an estimated 
6930 Ib, whereas the finished weldment 
weighed only 3140 |b 

Thus, welded design created a carries 
rail 36 ft long, supported only at its 
extreme ends so that none of its weight 


is transferred to the lathe carriage 


big. 2 (left) 
template carrier 


Fig. 3 (below) 


through the side aligment guide and is 
0.003 in. This was 
achieved with a savings of 54.6 per cent 


straight within 


in weight over an equivalent cast design 
and a savings of 37.6 per cent in mate 
rial costs. In addition to these savings, 


the cost of an expensive pattern was 


also eliminated O < 


yo an award paper in recent Machine 1 
Competit sponsored by The James F 


Src Welding Foundation, Cleveland 


Closeup of lathe carriage, tracer mechanism and 


Drawing of uniform cross section of welded 


steel rail. It saved 54.6 per cent in weight over cast rail 


Measurement of Instrument Bearing Friction 


K. Hh. CORNELIS 
Instrument De pt 
bineomnie Cs 
West Lynn, Ma 


(,E NEAT 


MEASUREMENT OF FRICTION In instru 


ment bearing parts must sometimes hye 
made under conditions which prevent 
the use of conventional techniques. In 
general when a bushing turns on a shaft 
the dynamic friction between the two 
may be measured by the prony brake or 
dynamometer method. However, if a 
pring restraint exists between the two 
rotation ol 


moving parts, continuou 


the shaft is not possible and the meas 


Fig. | Instrument bearing assemb 


ly with spiral spring restraint 
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urement must be made within the limi 
ted angular travel which the spring 
permits 

Such a condition exists in a sub 
assembly of the General Electric ai 
craft mass flowmeter. The subassembly 
consists of a cross arm 
haft as 


spring and 
shown in Fig. 1. The cross 
staked to the bushing. One end 
of the spiral spring is spot welded to 
the bushing and the other end is held 


arm 1s 


| 
j 
{ | 
\ | 


> 


es 


& : 


2.-Schematic diagram of 


ES)’ 


= 


by a clamp rigidly attached to the 
shaft. The degree of rotation of the 
cross arm and bushing with respect to 
the shaft is limited by the spring. 
Bearing friction is measured by re 
cording the time required for the cross 
arm to stop oseillating after being 
released 90 deg from its rest position 
This is done by means of the measuring 
device and the associated electrical 


circuit illustrated in Fig. 2. The cros 


ev 


oscillation time measurement setup 


AUGUST 1956 ELECTRICAL MANUFACTURIN 





arm is cocked in position (1) by means 
of the trigger, which is later released 
to free the cross arm and start the timer 
by energizing relay 2 

The cross arm oscillates back and 
forth between a light source and a 
photo relay. Response time of the photo 
relay is such as to prevent its being 
operated by momentary interruption ot 
the light beam and hence relay 1 re 
mains closed. When the cross arm fi 
nally stops at rest position (2), the 
light beam is broken and relay 1 opens 
to stop the timer. 


As shown in Fig. 3, the oscillation 
time measured by means of the system 


Compact Design in 


LORNTS B. NILSEN, Chief Engineer 
Liwis-SHEPARD Propucts, Inc, 
W alertown, Mass 


COMPACTNESS AND POWER are vital con 
siderations in fork truck design. But 
they are relative terms that have real 
meaning only when the equipment to 
which they are applied is viewed be 
side other available means of doing the 
same job. Many types of fork trucks 
ire wholly unsuited to the handling of 
materials in extremely narrow aisles 
They may be “compact,” but they are 
not compact enough to maneuver and 
stack bulky loads in aisles 51% or 6 ft 
wide. Designers had to engineer the 
great traction and lift power of fork 
trucks into a very slender unit to make 
possible the economics of narrow aisle 
storage 

With new warehouse space requiring 
i capital investment of $5 to $10 a sq 
ft, width of aisles is being reduced 
to 6 ft 
the design 


from 12 The economics behind 


objective of narrow-aisle 
trucks should need no further elabora 
tion. To achieve it, two husky motors 
i storage battery, a hydraulic tank, ram 
ind pump 


a mast capable of support 


in a cantilevered load of several 
thousand pound and control equip 
mechanism have 


ibout 1, ft of 


ment for the whole 


been crammed into 
headroom space 
Discussion of two specity fork truck 
models will illustrate the design ele 
ments that have made possible this un 
isual compactness. One of these is the 
Lewis-Shepard “Jackstacker.” This is a 
“walkie” model, a type where the oper 
itor leads the truck by a handle on 
which is mounted the control head. The 
handle serves only as a steering device 
ind as a convenient location for the 
controls that actuate the traction, lift, 
lower, horn, and brake mechanisms 
Figure 1 is a schematic drawing of 
the truck showing the location of its 
principal components. Traction is fur- 


READER TINOUIRY SERVICE CARDS, PRECEDING 


: 


Fig. 3 Friction torque plotted against 


oscillation time 


deseribed shows a close correlation to 
the actual bearing friction torque as 
measured by conventional techniques 
after the spiral spring was removed 
The spread in the curve is the result 
of production variations in the spring 
constant, hysteresis effects, et The 
shape of the curve supports the theoret 
ical condition that, as bearing friction 
ipproaches zero, oscillation time be 
comes infinitely large; and as bearing 
friction becomes infinitely large, oscilla 
tion time approaches zero, This system 
should find many applications in the 
bearing friction testing of instrument 
subassemblies where conventional tech 


niques cannot be used 


Electric Fork Trucks 


nished by a 144-hp, 2025-rpm, 100-amp 
12-volt compound traction motor that 
drives a rubber-tired wheel mounted in 
the center of the truck. The motor is 
mounted just above the drive wheel and 
drives it through a gear train. The 12 
volt battery is located in the housing 
ihove and behind the traction assembly 

Principal control components of the 
traction system include the main power 


contactors, a thermal 


overload pro 
tector, a timing device, a rectifier, a 
a dual 


tarting 


brake resistor, a thermal strip 


element fuse, and low 


speed or 
resistor. These are mounted in a panel 
box behind the drive wheel and brake 
drum 


The contactors are energized wher 


Fig. 2 
ig. 2 


are queezed to actuate Switchettes jn 


triggers on the control handle 


the control head Iwo of the three 
contactor overn forward or reverse 
motion of the truck and start it in low 
peed. The third, energized by pressing 
the trigger to its full limit of travel 
hort circuits the starting resistor and 
thereby puts the truck in high speed 

Automatic acceleration has been pro 
ided so that in starting or maneuvering 
the peed control trigger can be 
jueezed immediatel to the higt peed 
truck | 
low speed for about | see and then gor 
iutomatically into high speed. This i 


done by 


closed contact in series with the operat 


position The maintained j 


a timing relay with a normall 


ing coil of the weceleratit contactor 


When the forward (or reverse tr 
ger is pressed to its full limit, three 
Switchettes are actuated. One energize 
the brake 
brake 
the relay of the timing device to oper 
the normally closed contact. The 


switch initiates the timed interval and 


olenoid and = release the 


seen in Fig. 3; it also energize 


econd 


energizes the shunt field of the traction 
motor; the forward (or reverse) con 
tactor is also energized to start the 
truck in first speed. The third switch 


BACK COVER 


/ 


vy. | Outline drawing of LewieShe 


Jackstacker 


ilkie-ty pe 


* 


 . 
SS em 


~~ | 


big. 2—Newly designed control handl: 
for LewieShepard Jacklift 


trie models, 


“walkie” elec 
Controls operate with the 
handle in all positions. The operator 
obtains traction speeds, normal braking 
by rotating the new Roto-Cam controller 
with his thumb 





DESIGN TRENDS 
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circuit oO that ree losing of 


the timing relay contact at the end of 
the interval energizes the accelerating 
ontactor and put the truck in high 
peed, The operator can keep the truck 
in low by closing the speed trigger 
part way 

With the traction unit occupying the 
enter part ot the truck space is con 
erved by surrounding it on three side 
with the components of the hydraulic 

tem. Major elements are a pump 
motor, a pump, valves, tank and the 
hydraulic ram. The pump is capable of 
developing pressures of 2500 to 2800 
psi which elevate the forks. The motor 
j housed on one ide of the truce k and 
the pump is within the tank on the 
other ide. Behind the traction as 
embly is the hoist ram. The hydraulic 
ystem is actuated by pushbuttons in 
the control head (Fig. 2) 


While the truck permits 


right-angle stacking of a 48-in. sq load 


“walkie 


in aisle as narrow as 6 ft, a “rider” 


type is also made that requires less 
than 7 ft to handle the ame load. Thi 


truck uses basically the same traction 


init as the Jackstacker, and its hy 
draulic system ji imilar from a me 


‘ h inic al 


tandpoint. Hydraulic com 


ponent are iwranged omewhat dif 


ferently however lo iccommodate 


Continuous-Cast Gears Cut Part Costs 


ELDWARD VERHAGI 


Tue Recina Conror 


Two pair of worm ‘ form the 


drive of the cont: poli hing 


ind crubbing brushes on the Model TS 


Revina floor poli her I he unit 4 


powered with a hp univer al motor 


md right- and left-hand worms are cut 


ntegral with the armature shaft at each 


Fig. | Brush drive on Kegina floor 


polisher Motor base is die cast 


134 


big. 3—Drive unit for the 
tric truck (brake side) 
positive electric 


walkie eles 
Illustrated is the 
brake which operates 
from the handle head. Brake tension can 
be preset to load requirements allowing 
controlled stops without relying on the 
human element. For light fragile loads 
the brake can be set softly; for grade 
performance with heavy loads, tightly 


platform for the operator and the con 
trol equipment 

The narrow Model “M” is only 
in. wide at the operator's end of the 
truck Phi stacking 32-in 
wide pallets in bulk storage 


permits 
without 
a loss of space between rows of pallets 
A solid reinforced sheet steel guard 
tanding 36 in. high protects the oper 
ator from behind and serves to steady 
him as he drives 

A new magnetic controller is another 
feature of the rider-type version of the 
narrow-aisle truck. It gives the operator 
three speeds forward and reverse with 
controlled plugging. An electric foot 
brake i 

The foregoing examples of narrow 


isle fork truck design show what has 


also provided 


been done in the way of packing great 


end re pectively Phey engage worm 
gears to drive the brushes at 600 rpm 

Io withstand long, hard use and yet 
not fail for lack of periodic attention, 
bronze is re 
Machining 


ind gear cutting was a costly item. One 


high quality bearing 


quired for the worm gear 


means of cutting costs pre ented to us 
was use of gear tock furnished in 
continuous-cast long lengths of bearing 
bronze 


In this proces 


ce veloped by the 
American Smelting and Refining Com 
pany, molten bronze flows downward 
into water cooled graphite dies, freezes 
ind emerges in the form of finished mill 
lengths of bronze in solid or hollow bar 
tock in diameters from 4% to 9 in 
ready to use “as cast” and straightened 
It can be made in many alloys and in 
lengths up to 16 ft. The continuous cast 
product has the idvantages of being 
completely tree of defects such as 
porosity, blowholes, or sand inclusions 

For the polisher application, Asarcon 
1010-B bronze alloy seemed to be ideal 
It could bye 


would require a minimum of machining, 


purchased in a size that 


if had excellent we ining properties, it 


power into minimum space. Of special 
interest is the fact that narrow-aisle 
trucks are possible only because they 
are electrically powered. No internal 
combustion engine truck now on the 
market has heen slenderized to the 
degree that narrow-aisle operation re 


quires. 


machined easily ind the long bar 
lengths meant there would be little 
scrap Waste It i upplic d to Regina 
in 12-ft lengths having a I*Y4-in. OD 
ind o-in. ID. To finish the gear 
blank it is only necessary to remove 

iil from the inside and outside sur 
faces of the hollow bar stock 

Six 12-{t bronze alloy bars are fin 


! 
ished imuitaneou on an automat 


Fig. 2—Universal motor armature with 
worm gear drive to brushes at each end 
of shaft. 




























nly 
Varband 
BONDING 
: TAPE 
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Resists OIL, GREASE, VIBRATION, ACID, VAPOR, HEAT and PRESSURE 





Nothing cracks the bond between new Varband Bonding Tape and 
the wires it holds or encases. That's because Varband Tape is com- 


MANY OUTSTANDING PROPERTIES 


posed of hundreds of parallel strands of Fiberglas which are twisted 


Varband Bonding Tape offers you and impregnated with a special polyester resin. You simply wind 
properties far in excess of most other Vesheod Bending Tene i a yr 1i ere 
tga aad tylag eactadiale . . « arband Bonding Tape around wires as you would ordinary tape. 


Soldering iron heat-seals ends without tying. Then cure (recom- 


High Tensile Strength . . . 
° . mended curing is 3}hours at 125°C or less time at higher temperature) 


High Mechanical Strength 7 
” . . and Varband becomes a homogeneous machinable mass that is 


impregnated not just on the surface... but all the way through. 


High Impact Strength 


High Dielectric Strength 
No Interference with Magnetic Field THOUSANDS OF INDUSTRIAL APPLICATIONS Armature banding, core wind- 
No Arc-Over Danger 

® High Thermal Stability 


2 


- 


ing, coil supports and stator windings are but a few of the thousands 


of industrial applications where it pays to use Varband Bonding 


. Varband Bonding Tape is pre-treated, Tape. Particularly ideal for anchoring wires in vibrating power 
eliminating separate dipping operation. tools or any wire assemblies that rotate at high speeds. 
Steel banding wire and metal shields 
are no longer necessary. Provides valu- “i 
able savings! Reduces weight! Cuts EXAMINE A SAMPLE TODAY! Available in 6 standard widths, .015” to 


application time and cost! 030” thick—Varband can also be designed to meet your specific 


requirements. Send for a sample today. 


VARFLEX CORPORATION, 504 W. COURT STREET, ROME, N. Y. 


Vor Please send me complete information on Varband Bonding Tape. 


\CORPORATION; ———— Name no — 


Makers of Electrical j Company — 

Insulating Tubing / 
\and Sleeving / Street icecietariaiaidiaeapniinaiiamiiiatiin 
- City 
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DESIGN TRENDS eut off to form ith (isk one ever lo complete the worm pears, a key 


10 sec. Only a few inches of the total way is broached and in a second setup 
12-ft bar are wasted. Because of the the conjugate worm thread is hobbed 


machine hie ‘ j I light cuts. tool life is greatly extended in the conventional way 


turned outside without any icrifice of quality 


Compound Heat Pump Extracts Warmth from 0 F Air 


ool outside 


buildin it 


not been possible until 

heat pump that could 

nomically when the outsice 

it temperature much below 
When the mercury dropped 
thi eX pensive upplementas 
tunce heaters had to be 


warm the buildin Phi 
pruunny ‘ thie 


v hie il } itty jt ry ler 
‘ oOrpor ilion ot ‘ ipradole ol etherent 
hig. 3—Chart shows the operating econ 
even hen the outside lempera 
’ Or 4 liched omies of the compound-compressor sys 
lure reache Hi i wcomplishesr 
| tem as compared to the conventional com 


ly idapling the compound-compre 


bination of heat pump and strip heaters 
technique to heat pump for the 


tatu As developed b York 
pump tem automaticall 


ool dependin on the climatic condi 


corre yond iv | vl load o the elect ‘ 
ind ilwa pio ile the le ined | _ “¢ . es 


motor driving the compressor that it is 
om lemperature Phermostati ill 


impracth il to do it by single stage 


ntrolled valve uide the hot of cold 


compression. Rather than attempt this 
iter flow an md out of the lem 


cle pners pre viously re orted to electric 
baile thie Compre al iutomaticoall 


trip heaters to upplement the heat 
rate sanee ; ae. eee pump on cold days 
ee ee compression when th The York ystem employing three 
—— we a i » Comparison of parallel com COMpPessors diagrammed in kig 


+ 


prernnat pressor arrangement \ with the Sketch (A) 


Phe basi problen laced b York ae York 


how the compressors 
compound layor operating in parallel, single stage. This 
ner Wil in achieving the extreme] 


irrangement would prevail for cooling 
how uction pre ire required to et 


in summer or for heating on not-so-cold 


a retrigerant to boil or evaporate at © | the relrigerant is to absorb heat from 


day When the outside temperature 


This boiling take place in the evape the low temperature iil Achievement 


drops below a certain point, the heat 


rator A, seen in the simplified schemati of the high vacuum = involve uch an 


pump  automaticall witche from 


drawing of hi | ina hewe il il extremely high compre ion ratio and a 


ingle-stagle compression to compound 
compression as seen in Sketch (B 

The economies of the York systen 

ire evident from Fig 5. The chart 

hows heat produced and wattage ex 

pended by new heat pump system a 

compared to conventional single slaye 

systems. At —20 F evaporator tempera 

ture, the compound compre ion system 

represented by solid line A, produces 

o per cent more heat than indicated 

by the solid line B for a conventional 

system. At the ime time, the new sys 

tem (dotted line A while producing 

1000) btu per hr at LIO F condensing 

temperature tor 100 watt COMPpressor 

big. | Sehematic of heat pump unit with compressors By and Bo arranged only . ir less energy than ts 

in seric for heating eyele. Evaporator is at A and condenser at ¢ bor i f ter represented by 


cooling, cycle is reversed and compressors operate in parallel consumes 167 


136 





Lnysroved, Eloativonic, Coidiol... 
GUARDIAN 


ENGINEERED... 


-} ] 

@ Units here typify the wide range 
of Guardian Products available to 
meet the control requirements of 
every industry. We welcome an 
opportunity to consult with you on 
your circuitry control for product 
improvement or development. 


7. 
wre for literature today! 


ac. INDUSTRIAL SOLENOIDS o.c. 


INTERMITTENT AND CONTINUOUS 
A Complete Line for Every Industrial Application 


= = St Br => 
284 " 12 14 16 


Available in both intermittent and continuous duty types duty types are designed so they will not rise more than 
Intermittent types should not be energized for more than 85° C. above the 24° C. ambient temperature rating when 
5 consecutive minutes, or be permitted to rise more than operated at rated load, Plunger has slotted end with ¥4’ 
85° C. above 24° C. ambient rating without giving sufh diameter hole for coupling 

cient time to cool JPetween operation cycles. Continuous WRITE for SOLENOID BULLETIN “SOL-8” 


GUARDIAN S ) Engineer’ 


GUARDIAN @ELECTRIC |=_| si 


1627-3 W. WALNUT STREET CHICAGO 12, ILLINOIS \RB@RA Kit 


A COMPLETE LIME OF COMTMOLS SERVING AMERICAM tmHOUSTAY 
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Furthermore 


ystem we 


lirect elect 


Magnetic Clutches 


(sh OF FORWARD 


to te 


rical strip 


magnet clutche on 


lead screw lapping nu 


the need 


for a re 


make it po 


high peeds 


sible to 
Phe pir 


ment is shown in 


cw \ rheostat 


| 


i} 


wi 


Fix 


a 


4y 


pl 


oo 
y 


(ros 


nd 


Scheme 
“t 


it the ingie-stage i the Input to abo 
dotted line X 


heat to produce Phe compound-compress 


ipplemented b s shown by 


reversing electro current fed 
the Etteo kimerick to be contre 


ichines eliminate tap or of t 


yversing motor ina At the ime 


operate the unit at overload pre 


idle drive arrange ing tap bre 


thie ero ectional susted over 


allows the amount of equivalent ‘ 


eth Eo 


Af 


. 
f 


i a 
(ae 
TA 


ection of automatic lead screw tappl 


electromagnetic « luted made by Etteo Tool Co., 


hig 


of automatic indexing table reveals 


nt heat « utput re presented 
A. the total watt 
rf ystem plus 


time the rheostat ¢ 


ttective device 


ikage lorque 


i range tron 


it | hp 


ng unit with 


Brooklyn 37 


(,eneva motion 


system has 


thus prevent 


thus far been employed in two major 
commercial building installations. York 
engineers are presently scaling down 
these de 


mall enough for practical use in in 


signs to produce heat pumps 


lividual residences 


Used in Lead Screw Tapper 


the forward Warner 
illed to suit the 


ips in multiple-head units 


Hardened and precision ground lead 
screws are used in conjunction with a 
leaded-bronze nut. Depth control is by 
out and in limit switches 

rhe tapping unit can be supplied with 
i motor-driven index fixture. As seen 
in the underside view, indexing is ef 


fected by a Geneva motion driven by a 


New Concept in Precision 
Potentiometers 


Bank No. Z 


PWO IMPORTANT CHARACTERISTICS of pre 
cision potentiometers are resolution and 
linearity. A continuous rotation multiturn 
potentiometer developed by Servonics, 
Inc., Alexandria, Va., provides high reso 
lution and linearity by means of matched 
resistors in the double Kelvin-Varley cir- 
cuit shown. Phase shift is greatly reduced 
through the use of pie-wound resistors 
instead of the conventional helical coil, 

Precise voltages are obtained at the 
pick-off points in the voltage divider and 
we further subdivided by the vernier 
potentiometer, While one half of the 
vernier interpolates through 180 deg, the 
brushes of the second bank ot fixed 
resistors are moving to @ new position 
\ shorting Ivpe wiper on the vernier arm 
provides crossover without transients. The 
commutator cards are so designed that 
the brushes move to new pickoff points 
in sequence to provide “a continuous 
linear output, the resistor banks being 
used alternately by the vernier potenti 
ometer, A 10-turn model provides 0.0025 
deg resolution with 0.01 per cent linearity 
and 0.1 per cent resistance tolerance, with 
error due to phase shir. less than 0.01 
per cent, d-e to 5 ke 





mercury relays 


no maintenance whatever 


free from explosion hazard, Dust, dirt 
temperature change 


cury contact gives ideal s 
sticking. Time delay characteristics 


Adlake relays require ire quiet and 
chatterless moisture and 
s can't affect their operation. Mercur 


nap action, with no burning 


y-to-mer 
pitting or 
are fixed and non-adjustable 


For more information about Adlake Relays, write The Adams 
Westlake Company, 1168 


Ke tablishe . ELKHART, INDIA? 
the or sab and larenet- weaenaiin 


“ 


turers Se eee plunger-type r 


Michigan, Elkhart, Indiana Adlahe 
The Adams & Westlake Seer # 


gq’ ™ 
Pfr 
tg a0 and ater 
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controlled by 


1 cam which is 


vear. When the 
ifter 


part of the 


pin is in its up position 


np induction motor 


ad and ground 


hard mdexir it 


ontact 


‘ 
ori Micro-Switel 


t and 


bre iking the motor ci 


Lopepany thie mice K CVE le The 


a locating pin operated 


bronze 


i roller on a 


same switch through a second set of 


contacts and a relay 


the in 


is used to initiate 


clutch of the lead screw feed 


motion 


Electric Fan Clutch for Gasoline Engines 


WILLIAM ¢ 
WaAtnes 
Ihe 


PIERCE, Pre 


biecTnic BAKE « ‘ ) Armature 


bxcerr POR 
hard 


HOT WEATHER or during 


pulls at lov 


coolmg 


peed the water 
tem of an automotive or la 


ti iry internal combustion engine 4 


tally adequate and the fan is nothing 


we than i para ile isitt 


ip 1 10) 


cent of the engine horsepower 
ipacily and fuel con 


cold-weather 


‘ ompound 


burthes 
larting lan cool 
ditheulty 


disenvaving the fan 


imi ptlion 
during 
my can farting 

hor automaticall 
below desired operating 


the Warner hlectriv 
(Company has de 


temperature 
brake & Clutch 
veloped a simple eles 
cluteh controlled by i 
mounted on the 
Figure | 
embly for 
field may 


netically through a rotor on the pulley 


tromagnet fan 
thermostatic witch 
engine radiator 


clutch a 


hows the 


big. | 
clutch 


Magnetic path for electromagnetic 
driven fan 


i pulle y 


Stationary coil, controlled by 


The tationary coil couple thermostat, magnetically couples rotor on 


pully sheave to armature on fan hub. 
heave to an armature on the fan hub 


| in hub and pulley 


eparate 


he ave 
When 


irmature 


mount on \ snap-acting immersion thermostat 


with a 10 I 
used, set slightly higher than the engine 
the fan at 180 F 
turn on the water temperature and disengage it al 

modified mechanical 170 | The 
required fo permit the 


sperate alone 


bearing coil is ener 


switch differential can be 


ized rotor 


ind fan 


attract 0 pulley 


Where 


turn together 
pump ind fan both 
halt a lightly 


ement 1 


water thermostat, to engage 


ame 
more accurate tube-expan 


detects a l F 
difference could 


irrang 


ion type of switch 


pruripe toe 


temperature which 


Fig. 2 


Thermostatic switch 


surlace 
mounted on engine radiator, utilizes 1 F 
differential to control engine-block 


perature by fan operation, 


tem- 


cause too-rapid cycling of the clutch, if 


immersion mounted. However, the tube 


expansion switch can be 


econonik ally 
mounted on the surface of the radiator 
where the temperature varies only | I 
for a 10 F change in engine-block water 
2. A 


can be incorporated also 


temperature, Fig manual switch 
amphibiou- 
military vehicle specifications often re 
quire that fan be stopped when oper 


ating submerged 


Lifetime-Lubricated Sleeve Bearing for Fhp Motors 


BUCHANAN 
ROBINSON, [he 


trial Motor Dept ire used in thi ystem nee 
hiner MPORATE 


mounted in a die-cast aluminum sphie rm 


il cup. No allo 


coppel 
1 it illo olten act a i catal 


copper or copper 


' 


HADED POLI toro for fan o of deterioration 


1 } 
r application featuring pre Sell-aligning feature 
lubricated bearin ha been ce 


lubricated-for-life 


ment of equipment having 


ire provided by 
cup in i centile il 


hield. The be 


veloped eatin thre bye ining 


to meet the ection of the end 


require 
eauson il ol 


light usage in total 


term ot howe 


it the ame time additional oiling fea 


ture ire those 


provided lor applic i 


tions having continuou unusual duty 


evele 
The new bearing is illustrated 


ists of a steel-backed babbitt 


Sell-aligning teel-backed bab 
wick 
to recirculate 
lubrication life 


bitt sleeve bearing with 


feed uses flingers 


oil to extend 





Why Bodine motors 
were Selected 

for the new model 
Autotechnicon 


which 
positive diagnosis of cancer can be made. 


After processing, the slides are viewed under 
a microscope...the only manner in 


of equipment are Bodine Motors 
12RG and a Type KCI.22RM 


The two motors used to power this vital piece 
a Type NSI 


Mr. Weiskop!f tells why his company ses 
Bodine Motors to power the “Autotechnicon 


see above 


2 


U 


This is the newest model of the “Autotech 


nicon:’ It's used in preparing microslides from 


tissue removed trom patients during surgery 


The Autotechnicon prepares tissue speci 


mens in only 24 hours...four times as fast as 


a hospital technician would do it by hand 


This is Mr. Edwin C. Weiskop!{, president of the 
Technicon Company. manutacturers of various 


types of Autotechnicons since 1930 


SODIiN= 


igel4i lle Lee 
7 horsepower 


MOTORS 


Be sure your motor is as good as your 
product. For detailed information, write Bodine 
Electric Company, 2256 W. Ohio Street, Chicago 


Illinois 


BODINE 
MANUFACTURES 
FRACTIONAL 
HORSEPOWER 
ELECTRIC MOTORS 
FOR: 


adding machines 
letter openers 
sanders 

vending machines 
exhaust fans 
duplicating machines 
portable tools 

sound recorders 

air conditioners 
check protectors 
respirators 

voltage regulators 
x-ray timers 

traffic signal timers 
stirrers 

calculating machines 
envelope sealers 
diesel governors 


and for many 


other applications. 


Ask fora sample copy 
of ‘The Motorgram,’ 
a bi-monthly publi- 
cation discussing the 
application and 
design of fractional 
horse pou er electric 


motors. 
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ind’ bearing held in 
eotled 
elf-align 


mall 


cup ate 


place by 


i constant-lorce 


Bear 
shaft de 


pring 


mg will 


with the 


pie manulacturing tolerance 


Variation Nylon thrust washers with 


pecially de 


ilie rie 


to the 


igned = re features 


are 
load 


ing 


used to isolate any 


haft 


thrust 
the motor 


These large wa 


r 


from bear 


hers ride against 


‘a mooth formed-steel urface of a 


bearing cap and provide lubrication for 
thrust load 

Oil i 
wool 


tive 


condur ted to the bearing by a 


lelt wick, which provides a 


and double - 


bearing sleeve distribute 


posi 
oil reservoir is a filter 
(,roove 
the 
Ihe 
centrifugal 
haft both 


ing to 


in the 


oil over the entire bearing surface. 


restricted to the 


mounted 


oil j system by 


the 
be if 
the 
continuous 
the 


flingers on 


ind outside the 
oil back 
This 


through 


inside 


throw the 


into 


reservoir tor reuse 


oil 


circulation of bearing 


and bear 
\ posi 

journal and 
flow the 


shaft to the bearing and dampens noise 


wicking system carries away 
ing heat and provides filtering 
oil between the 


the be heat 


tive film 


ring reduces trom 


The aluminum bearing cups also con 


duct heat away from the bearing and 


cooled in turn by circulation 


the 


are alr 


from integrally cast 


blades 


A window in the bearing provides for 


rotor-lan 


external ljubrication, and a 50-ce oil 


reservoir can also be supplied 


Flexible Shaft Power Take-Off for Coal Drill 


HOTCHKIS jit 
hngineer 


Ml 


Binghameteors 


PROBLEM 
Crighton Co 
\« develop 1 porta drill that 
vurlad bee 


ofl 


operated luke 
halt of an 

lhe drill 

hole 

tlipet 


Sto 9 ft long 


the 


rrhiie hianee 


prepare 


drill 


only Wily 


Sine 


portable 


about the transmitting the 


hig. | Flexible 


hia bine 


shaft 


4 


fig. 2. Line section drawing of 


the ball-bearing construction of the unit 


hook up to the power 


power from the take-off of the 
driven undercutting machine was 
hy flexible hafting big | lt 
therefore, first necessary to 
if a flexible ild carry the load 
ind if se The drill runs at 


SOO) timated to have an 


power 
motor 
was 
determine 
halt co 
what ivf 
ind I t 


load of 


rpm 


iverape 200 |b-in. It was de 
cided. however. to use a 
box and the flexible shaft at 
PHO) thi would 
olf the varying 


haft 


le p up pear 
oper ile 
rp 


nee 


make 
load 


would be 


moother 
The torque on 


10 Ib-in. Before 


operation 


the then 


electing the shaft size 


it was necessary to multiply this figure 


take-off shaft of a coal undercutting 


input end of the Crighton drill 


shows 


by a 
haft i 


therefore 


1.6 
unsupported by any clamps 
the flexible shaft 

i tendency to tie itself in a 


the 


safety factor of because this 
and 
have 


Lhe 


Lorque 


would 
knot 
made design 


the 


alety tactor 


BO Ib-in ines 


the 


torque ratings vary 
inversely a 
The catalog 
shaft is 7] 
that the 
used 
affects 


peed 
flexible 
indicating 
should be 
consideration 
Phe —¢ 
continuous 
while the drill would only 


0 ec at a 


rating ol a jin 
Ib-in. at 
flexible 


one other 


§500 rpm 
l-in haft 
However 

this 


selection particulas 


ratings for operation 


run for about 


lime Therefore, the j-in 


Low-Noise Wire Slip-Ring 
Pickoff 


\ New concert of slip-ring pickofl con 
sists of an integral spring and wire which 
the 


approximately 


contacts sector of 
the 
applied to the 
The J. M. Ney 


has completed tests 


slip ring over a 


180 deg, as sown in 
The 
is about 12 grams 
Hartford, Conn., 


which 


photograph force 
spring 
Co. 


in excess of 133 


indicate lifetimes 
million revolutions at low electrical noise 
various Ney 


levels using Pests 
rpm using 0.004 
Ney ORO 28A 
Slip-ring was a modified coin silver 
alloy (Ney No Wear at the 
of the test was half the 


the slip-ring 


alloys 
conducted at 
O.006-1n 


were 


and diam wire, 
alloy 


0), 
less 
Applications of 


end 
than wire 
diameter 
brush 


include potentiometer and synchro 


pickoffs, and rotary switches, ete... where 


a low-voltage pickoff is needed 


PLECTRICAT 


MANUFACTURI 





THIS IS 


CY PAK 


for industrial control 15 tumes more reliable 


With CypaK* control you can introduce a whole new concept of 
reliability for industrial systems. Unlike the mechanical relay, 
CYPAK has no moving parts. While twenty million open-clo e cycles 
is usually the maximum life of a mechanical relay, CYPAK systems 
can handle that many cycles in days, without a trace of fatigue. 
Down time due to wear, corrosion, or jamming no longer throws a 
block to expanding control system responsibility. 

One reason for CypAK dependability is Westinghouse Hipernik® V 
magnetic steel. In toroidal coils, this high-grade steel produces sharp 
current amplification to parallel the mechanical relay step function. 
These important magnetic characteristics are completely protected 
by sealing each CyPAK component panel in a solid plastic block. 

Look into all the new opportunities in CypAK by calling your 
Westinghouse sales engineer today. 


*T rademark 


W rite today for your free copy of The VW hy and Where fores of ( YPAK, so0klet 
B-6584. Westinghouse Electric Corporation, 3 Gateway Center, P. O. Box 86%, 


Pitt burgh 30, Pennsylvania. 


WATCH WESTINGHOUSE 


WHERE THE FUTURE !/S ALREADY IN PRODUCTION! 
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halt wa elected and it proved to be 
itistlactor 

It was nes ny to make a spe ial 
design of the terminal connections, and 
Manufacturing Co 


ton, N. Y was asked to do this job 


the Stow Bingham 
The flexible haft was made to be con 
nected and disconnected 


both « nd 


quickly al 
o that the equipment could 
be moved easily around the mine. Thi 
was readily accomplished for the hous 


ing of the flexible shaft by designing a 


pring and plug arrangement that would 
drop a pin into a groove in the end of 
the shaft terminal big 2 

\ grooved fitting was used for trans 
mitting the power itself. Ball bearings 
were used rather than plain bearings 
in these terminals because of the high 
peed In order to be able to service 
the bearings easily without having to 
take the complete shaft apart, the ter 
minals had to be designed so that they 
could be removed easily from the shaft 
This was done by having the housing 
of the terminals screw into the ferrule 


and connecting the spindle to the fit 


ting on the flexible shaft core by a slid 
ing fitting. Although an overload clutch 
was used in the gear box, the flexible 
-haft was protected further from pos- 
sible overload damage by putting in a 


hear link 


the sliding 


This was done by making it 

connection between the 
-pindle and core fitting on the input 
end 

It was decided to use reinforcement 
at both ends of the flexible shaft to 
prevent sharp bends at these points 
This Stow flexible shaft solved a difh 
cult problem of transmission and pro 


vided an excellent mining drill 


Bond-Strength Testing of Printed Circuit Laminates 


Lx ol oa tandard direct - reading 


foree indicator greatly simplifies bond 
trength testing of foil coating on 
printed circuit) laminate at the Syn 


thane Corp., Oak Pa.. manufacturer 


ind fabricators of laminated plastic 
The cle Viet replace thre Thieete Convent 
tional but inconvenient and unwield 
test set-up requiring a dead weight of 
and of hot, a cord mid pulle ' Vstem 
ind a framework to support them 


The photos 


plified fest procedure \ pecial kriife 


raph illustrates the sim 


with edge paced l-in. apart, cut i 
test inp of copper toil \ knurled 
clamp, with chain attached, is then ta 
tened to a free end of the strip, which 
partiall 


hat been peeled trom the 


limunated phenolic to receive the clamy 
\ model L-20 Foree Indicator. mat 

lactured = b the Hunter Spe 

lan dale Pa j then hooked te 

chain at a conventent height Ih 

itor then lifts the indicator, pulling 

ittuched test strip until the 

trip peel from the ba 

maximum mdicater dtral 

the bond strength uw pou 


ol pound 


Capable of recording tension or com 
pression forces of up to 20 Ib with an 
weuracy of 0.20 Ib. the spring-com 
pensated Force Indicator operates well 
within the foree and accuracy range re 
quired by bond-strength standards 

Curent specifications require the cop 
per foil to be peeled from the base 


material by a dead weight exerting ten 





\ TRACTION-TYVE DYNAMOME 
ren with a power serew and 
hand wheel were mounted on a 
teel frame by engineer ot 
Sunstrand Mayneti Products 
Co., Rockford, I 
the holding power of a mag 
netic chuck a 
With the teel plate magnet 
cally attached to the chuck 


pull is exerted through the dy 


lo measure 


hown at right 


namometer to separate it Phe 
force necessary is indi ited by 
the maximum pointer of the 
dynamometer, designed by W 
Dillon & Co Tine Van 
Nus Calif. Fores ip to 100 
OOO Ih may be measured with 
thi ty yee of dynamometer, Ca 


pacit ol the mal hown 4 


OM) 


sion on the test strip through a cord 
and pulley system. Beeause the force 
indicator method is far simpler to per 
form and completely eliminates the 
need for the cumbersome dead weight 
-ystem, it has been recommended by the 
Hunter Spring Co. as a change to 


replace the current standard 
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One Waldes Truarc Ring Saves a Pound in Weight 
_ Replaces Cast Retainer Plate and Four Screws 


Denison Vane Type Pump/Motor 


The Denison Engineering Company of Colum- 
bus, Ohio uses a Waldes Truarc Beveled Retain- 
ing Ring (Series 5002) in their pump/motor to 
achieve a simpler, lighter, more easily assem- 
bled unit and to cut both material costs and 
production time. 

This vane-type power package operates as 
either a fluid pump or motor without alterations 
of any kind. Built for 2000 psi continuous duty, 


rugged construction was essential. 


Shaft Seal Subassembly 


“& 
i 


Truarc Way: Waldes Truarc beveled retaining ring (internal 
Experimental Way: One cast retainer plate plus four socket 


head cap screws hold unit together. Assembly requires skilled 
labor, machinery, time-consuming careful adjustment 


5002) retains shaft and bearings, takes up accumulated tol 
erances rigidly, prevents leakage around shaft. Unit is one 


pound lighter. Assembly is quick and easy, more economical 


Wherever you now use machined shoulders, bolts, ring types available. Ninety stocking points through 

snap rings, or cotter pins, there’s a Waldes Truarc out U. S. A. and Canada 

Retaining Ring designed to do a better, more eco- Find out what Waldes Truarc Retaining Rings can 

nomical job. Truarc Rings are precision engineered, do for you toward reducing costs and improving 

quick and easy to assemble and disassemble. your product. Send your blueprints to Waldes Truarc 
More than 5,000 stock-sizes of the different Truarc Engineers for individual attention without obligation. 


For precision internal grooving and undercutting ...Waides Truarc Grooving 


Ss d f tal | ent 
end for new catalog suppiement [iy Kohinoor, inc., 47-16 Austel Place, L. 1. ¢. 1,M.¥. 


WALDES =p Please send the new supplement No. | which 


@ brings Truarc Catalog RR 9-52 up to date. 
) 
—d 


(Please print) 


—._\-- RETAINING RINGS 


- WALDES KOHINOOR, IN¢ LONG ISLAND CITY 1, NEW YORK 
WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patent 2? 382 948 

2,411,761 416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802, 2,487,803; 2,491,306, 2,491,310, 2,509,081 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U.S. Patents pending. Equal patent protection established in foreign countries 


Name 
Title 
Company 


Business Address 


----- 
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New Components 
and Materials 


{ staff compilation of the latest-—-and only the latest 


developments 


screened for designed-in use in electrically operated end products . . . com 


plete with all released specifications and available application data. 


ACRYLIC RESIN COATED FABRICS AND LAMINATES FOR ELECTRICAL INSULATION 


hamily of coated fabric construction modification. Any type of fiber can be 
under development primarily for elec used in the base fabric: Orlon acrylic 
trical insulation uses, consist of various fiber, Dacron polyester fiber, glass, ets 
fabric (both wover ind non-woven) The resin can be made in soft as well 
mated with acrylic resins, which com s fairly hard pliabilities. The softer 
bine good electrical properties with resins contribute superjor resistance to 
resistance to heat and many chemical mechanical abuse during processing in 
Laminates of these coated fabrics are automatic equipment, The harder resins 
ike available. Both classes of product offer maximum stiffness or solvent re 
we known as Lecton, and offer at istance. Constructions using glass fab 
potentially modest costs, the possibility ries are likely to have the best resistance 
ol highly effective insulation ystems to heat 
that are resistant to solvents, oils, and The dielectric strength appears to be 
Kreon” fluorinated hydrocarbon re essentially unaffected by exposure to 
frigerants, They will stand up at tem conditions of relatively high humidity 
peratures substantially above the 130 ¢ One specific construction, designated 
Cla B insulation requirement PDS 60000 005 i ECC-11-108 
Properties of the insulation material Fiberglas coated with Leeton acrylic 
can be varied to realize the desired resin to a total thickness of 3 mils 
property balance by tering fabric The following representative proper 


weave, type ol fiber, or by minor resin i of this construction are based on 


SHADED-POLE MOTOR IS REVERSIBLE AT HISH SPEED, HAS LOW 


Shaded-pole motor that reverses posi 
tively at high speeds without a capacitor 
and with low reversing current has been 
developed per iheally for window tan 
application Available in 1/15 
through 1/8-hp ratings with single and 
dual speeds, the new 5'% in. diam mo 
tor is suited for use in window ventila 
tors, evaporative coolers, exhaust and 


circulating fans, and similar air mov 
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tentative test data. ASTM test designa 


tions are given 


Dielectric strength, 
initial, vpm 
Short time 
Step by step 
Dielectric strength 
70 hr (a 98% RH 1150 


Dielectric constant 


(a 25 ¢ 20 D 150 17T 
Dissipation factor 
(a 25 C, 107 cycles 0240 


10 ‘6 0206 


Dielectric strength after 6 months at 
150 C is 700 vpm. Fabrics Div., Dept. 
E-66, E. |. du Pont de Nemours & Co., 
Inc. Wilmington 98, Del 
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REVERSING CURRENT 


ing devices with moderate radial and 
ixial thrust loads 

Simple switch control makes it un 
necessary to halt the fan motor to 
everse direction at high speed. The 

8-hp model can deliver in excess of 
O00 cu it of air per minute 

High dip torque of the new motor is 
-aid to make possible dependable mul 


speed operation and speed stability 
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EP256/39 


i 


CONTROL 
BUTTON 


. 
P 


ee 


/ . } | AUO/O 


\ tt 
\ 


Or a Toye 
AGT 


‘ 


ee a 


‘KF RELAY 


PaB relay “controls” signal-seeking radio 


One of the latest and finest car But the practice required a or the engineering of a special 
radios actually tunes itself, auto relay that would outlast the clectro-mechanical device, you 
matically. The user simply presses busiest station-changer. It had to can be sure P&B will find the 
a special button and the radio withstand the vibration of the answe! 

“finds” the first signal in the area car, yet work on extremely low ih aa gel aiillae ia 
strong enough for good reception. and critical drop-out current. It able arm, available in Forms 5A, B or 


‘s . ( Uni co yinatio mitact 3 
Another push, the next “listen- had to be highly compact and nique combination contact and tes 


3 minal mounted in relay front. Contacts 
able” station, wherever the car low in cost. The P&B engineered rated 2 amperes. Coil resistance maxi 
may be. relay one of more than 20.000 mum 16,500 ohms, Voltage 6-115 VA¢ 
ce ; ; te F or 6-110 VDC 
Ihe principle of operation is P&B design variations — was all of 
simple. A P&B relay automatically these. 
interrupts the current to a tuning Whether your product o1 
motor the moment the incoming problem requires the intelligent 


signal reaches a usable level. application of a standard relay, 


(=) Rt ate 


iby? PRINCETON, INDIANA 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 





a 





PRODUCE OR 
ASSEMBLE COMPLICATED 
PARTS OR COMPONENTS 

AUTOMATICALLY 


aR A 
STANDARD TOOL 
AUTOMATIC 
CAM-OPERATED 
INDEXING UNITS 


For such 
operations 


as: 
SOLDERING a=. 
CRIMPING 

MILLING 

DRILLING 

PUNCHING 

ASSEMBLY 


Illustrated above Avtomatic Hot Cut Flore 
Machine with capacity of 3000 to 4000 pieces 
per hour. Universal upper chuck 
No 27 to No. 44 tubing. Mict 
ments for cutter and flaring t 


omodate 


‘ adjust 


Illustrated informative 24 page 


Booklet No. 54—Sent on request 


Unparalled facilities for 
Contract Machine Work 
and Design, Fabrication or 
Development of Special 
Automatic Equipment at— 


STANDARD TOOL & 
MANUFACTURING CO. 


Creative Machine Designers and 
Builders Since 1910 » » « « 


ARLINGTON, NEW JERSEY 


over a Sealed jubrication 


shaft 


wide range 
and oil grooves in the 
filtered 


surfaces, for 


provide 
lubrication of cooled oil to 


bearing 


long lubrication 


life and quiet operation. A special resin 
treatment permeates the windings and 
protects the stator from moisture and 
acids 

Designated KSR39, the new motor is 


manufactured in 1/15- through 1/8-hp 
1050-rpm = tatings 


Weighing between 9 and 10 Ib. depend 


ranges in 6-pole 
the motor can be 
thru-bolt 
shaft-end or 
Other 


are available 


ing upon the rating 


mounted with 


construction 


with shaft-end 


opposite 


connection types of mountings 


General Electric Co 

N. ¥ 
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Schenectady 5 


THERMOSTAT CONTROLS TWO 
OR MORE CIRCUITS WITH A 
SINGLE DIAL 

Capable of controlling two or more cit 


series GA 
also makes it pos 


eur with a single dial 


electric thermostat 
ible lo dj connect two ofr 
when the dial i turned off 


i made po sible by a 


more lines 
This feature 
switch, cam 
operated from the dial shaft 

When the thermostat is used on an 
electric oven, for instance 


trol botn “bake and 
Here it 


it can con 
“broil” cireuits 


Incorporate a 


double pole 


§g/ 


break in the “off” position. When used 


in an air-conditioner, it controls “con 
tant cool,” “fan only.” and “fan and 
from a single dial shaft. The 


control can also be used for space heat 


cooling 


ers and fans 

Standard temperature range for the 
eries GA ranges from 40 to 550 F. The 
contact mechanism is not affected by 
vibration. The series GA is rated 30 
imp, 120-140 volts a-e, non 
load; it has a motor rating of 14 amp 
120-140 a-c running current. Wileolator 
(o., 1001 Newark Ave., Elizabeth, N. J 
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inductive 


Cards 


HIGH RELIABILITY 
COMPUTER TUBES 


First in a line of 5-Star high reliability 


computer tubes designed for service in 


airborne and mobile military comput 
ing equipment, is the 6829, a 9-pin min- 
iature medium-mu twin triode. The new 


line will combine the reliability design 


features of maker’s 5-Star line with the 


special design characteristics of the 


standard tubes 
The 6829 has the same 


9965. In addition 


company's computer 
electrical 
ratings as the it must 
pass high reliability tests for stability, 
shock and fa 


The tube has an altitude rating 
of 60,000 ft and withstands impact ac 


survival, heater-cye ling, 


tigue 


celeration of 450 g and vibrational ac 
ot Zz 5 


75 volts 


celeration g. Maximum plate 


voltage is 2 plate dissipation of 


each plate is 2.2 watts. In typical com 
puter applications with 100 plate volts 
and zero grid volts, each section draws 


approximately 17 milliamp plate cur 


rent. When 


bias resistor of 


cathode 
220 ohms and with 150 


operated with a 


plate volts, each section has an ampli 
fication factor of 47, a plate resistance 
of 7000 ohms and transconductance of 
Plate current cutoff is 
1.8 grid volts when 150 


6700 micromhos 
achieved with 
plate volts are applied. General Ele 
New York 
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tric Co., Schenectady 5, 


OIL-FILLED RATE GYRO 


Oil-filled rate gyro incorporates a non 
heated te mperature-sensitive mechanism 
to maintain a linear damping over the 
ambient temperature range from a4 
to 71 C. Model 36129 has a precision 
pickoff 
rate signals up to 70 volts with a line 
better and 
repeatability of 0.4 per cent. Ne 


potentiometer which provides 


arity of 1.5 per cent or 


amplification of the high level output 


is necessary in d-c telemetering or in 


strumentation applications and no de 
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FOR ELECTRONIC AND ELECTRICAL APPLICATIONS. . 


only one insulation 


(Co ¢ ne 


ALL THESE ADVANTAGES 


TOTAL Permanent Dimensional Stability 

Continuous Hi-Temperature Performance, 

Moldability to + .001” Tolerances 

Thermal Expansion Matching Steel 

POSITIVE Bonding and Permanent Anchorage of Inserts 
Resistance to Radiation, Water or Oil 

High Dielectric Strength: 400 Volts /mil 

Excellent Arc Resistance: 250 Seconds ASTM 

Extremely Low Loss Factor: 1 meg — 0.014 


ERAMOPLASTIC 


. .. has many important properties that will significantly improve 
your product's performance! No need to choose or balance insula- 
tion advantages . specify SUPRAMICA* 555 for the most nearly 
perfect combination. This unique formulation of high quality 
electrical glass and pure synthetic mica has the built-in versatility 
to surpass extra-stringent performance requirements. For complete 
technical information about SUPRAMICA 555 ceramoplastic in- 
sulation, and MYCALEX design and custom precision-molding 
services, write to Department 224 


lim 
; 


CRITICAL PARTS 
MOLDED OF SUPRAMICA 555 CERAMOPLASTIC FOR BETTER PERFORMANCE 


SUPRAMICA DIVISION 


MYCALE X 


CORPORATION OF AMERICA 


GENERAL OFFICES AND PLANT 
CLIFTON BOULEVARD 
CLIFTON, NEW JERSEY 


FO an EG 
ES: 
ak ZA “ae 
IW YORK 20, NEW YORK + ae 
— er 
SALES OFFICES: 1 
CHICAGO 


= oe 


ELAN | i 


ae 7 ee 


- 
Bin oe 


KEADERK INQUIRY SEKVICE ¢ 





Better Dielectric Quality 
Low Cost 


. 
UNIFORM QUALITY 


FROM 100% VIRGIN 
KRAFT STOCK 


These three grades of fibre board 
are tree of metallic particies. Be 
cause of their excellent dielectric, 
physical and chemical properties, 
they are widely used to replace 
more costly insulating materials 


PRESSITE—an absorbent, unsized 
material of treat purity for use 
principally in air, oil and askarel 
transformers 


ELECTRITE—a high grade board 
with high tensile and dielectric 
strength Used in a large variety 
of pum hings and other insulat- 


ing applic ations 


DENSITE—an extremely hard and 


tough board of superior quality 
Used by many leading manufac 
turers of electrical equipment to 


replace more costly materials 


WEST VIRGINIA 
PULP AND PAPER 
COMPANY 


Pulp Products Department, y 
230 Park Avenue, 
New York 17, N.Y 


modulation is required for most a- 
control systems 

Hermetically sealed in an oil-filled 
in. case, the mechanism is semifloated 
for protection during severe vibration 
(and shock up to 100 g) Model 36129 
is available in standard rate ranges 
from BS) ec to 200° (see with 
motor excitation by 115 or 200 volt three 
phase 400-cps power. G. M. Giannini & 
Co., Ine 918 KE. Green St., Pasadena 


1, Calif 
¢ 
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MACHINE TOOL 
TRANSFORMERS 


Line of machine tool transtormers 


rated from 0.075 to 115 kva, provide 


tepped-down voltage for machine-tool 
control device ind permit isolation of 
control circuits from power and lighting 
eireuit 

The transformers operate at primary 
voltage from 230 to 575 volts, single 
pha t 0 OO evele ind ure designe ad 
lor oo G temperature rise. 

In addition lo a w ice choice ot pri 


mary voltages on the 0 60 evele 


rating a 95-volt secondary tap is pro 
vided to permit use ot 115-volts ov 
evel solenoid coils 

The transformers are said to have 
good regulation at all power tactors 
ind are particularly suitable for the 
inductive low power factor loads of 
olenoids relavs and contactors found 
n machine-tool control equipment 

Lug ty pe terminals on the coils keep 
over-all ze of the transtormers to a 


minimum tor panel mounting 


Although all transformers are nor 
mally supplied without any protective 
device, a new add-a-part protective 
device kit is available for all ratings 
It consists of a conventional 250-volt 
cartridge-type fuse holder with the 
necessary accessory equipment, which 
the user can mount on the transformer 

An add-a-part kit is also available 
with a circuit breaker instead of fuse 
for the l- and |*2-kva ratings 

Class A insulation is used, and core 
and coil assembly is impregnated and 
baked with an insulating varnish. West 
inghouse Kleetric Corp P. O. Box 2099 
Pittsburgh 30, Pa 
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CONSTANT-SPEED GOVERNED 
D-C MOTOR 


Rugged governor-controlled continuous 
duty d-c drive motor with only 0.3 
per cent speed variation is designed tor 
high shock and vibration applications 
Type QHGR-750, Model 1, has a cast 
aluminum housing withstands sudden 
shock and vibration, and is tropicalized 
against humidity and fungus. A’ gear 
train reduces shaft speed from 7344 to 
1836 rpm. Output speed is constant 


” 


e 


within 0.3 per cent with loads varying 
from 42 to 40 hp: input voltage varies 
from 22 to 28 volts and ambient tem 
peratures trom 65 to 140 F. Average 
efficiency of the unit is 48 per cent with 
a maximum current of 6.5 amp 
Complete unit weighs 2) lb. Diame 
ter is 2%. In overall length with pear 
train and governor is 5'4e6 in. A special 
rectangular mounting flange (4). x 
134 in.) is provided. John Oster Manu 
facturing Co., 1 Main St.. Racine, Wis 
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SILVER BRAZING ALLOYS IN 
EXPANDED STRIP FORM OF- 
FER WEIGHT REDUCTION 


New form of silver brazing alloy 
xpanded-and-rolled strip offers ac 
vantage of weight reduction. Example 
in expanded strip 

is much as soli “trip 
ross-section thi 


The expanded silver alloy is produced 


by expanding conventional solid strip 





Pushed for Greater Drafting Room Output ? 
Modern Reproduction Mt TTT hed You Get It! 


7 


Is the Time to Get Your New, Modern 


BRUNING COPYFLEX MACHINE! 


The boom in produc tion means more pre ure th in 


ever for engineering drawings and print Right now 

is the time to replace that old inadequate 

reproduction machine you've been putting up with 
now’s the time to get a modern, efficient 


Bruning Copyflex. 


In just the last year, Bruning has introduced 
five new, advanced machine models, one of which is 
shown at the right. These machines offer you 
the famous problem-free in tallation and operation 


ot opyflex ... no exhaust venting 


no plum! ing 
or auxiliary equipment, no installation other 
than an electrical connection. They bring you faster 
reproduction speed and a host of operator 

of originals, 


conveniences such as fast return 


automatic separation, front or rear delivery. 
They are the efficient, economical, modern 

reproduction machines that will help you boost 
your drafting room output, kee p co ts ata minimum, 


Now 1s the time to act. Mail the coupon below. 
You'll be glad you did! 


BRUNING 
Chpyhex 


Specialists in Copying Since 1897 


Best Process! Best Machines! 


Best Selection of Materials! 


CHARLES BRUNING COMPANY, INC, 4700 Montrose Ave., Chicago 41, Illinois 


In Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont 


Copyfiex Model 500 
A new ultra - fast 
machine offer 
of 40 fom 
front of rear deliv 
ing, and a 


features 


ng top mec 


Charlies Bruning Company, inc., Dept. 63-1 
4700 Montrose Ave., Chicage 41, Illinois 


Please send me { Copyflex 
OO: 

Name 

Company 

Address 


City County 





NR 


engineers 


RADIO 


RECEIVER 
DEPARTMENT 


Expansion of 
General Electric's 
Radio Receiver Department 
has created 
career positions for 


PRODUCTION LIAISON 
ENGINEERS 


[wo men to act as liaison between 
engineering and manufacturing 
Will be responsible for on-the spot 
substitution of materials and design 
modification 


where necessary to 


keep the lines running smoothly 


COST REDUCTION AND 
VALUE ANALYSIS 
ENGINEER 
Prefer man with ME degree, inter 
ested in probing into the why and 
wherefore of our designs in order to 
determine where cost reductions can 
be effected. This man would also 


spark our value analysis team 
Lots of room for initiative and 
technical exploration in depth in 
these opening Up-to-date fa 
cilities to back you up 

And you'll like Utica, New York, 
an ideal combination of subur 
ban comforts and urban con 
Venlence 

Notable benefits program. High 
tarting alary Relocation ey 


penses paid 


Mr. R. P. Stitt 


Radio Receiver Department 


GENERAL @® ELECTRIC 


469 Broad Street 


Utica, New Vork 





and then rolling the resulting grid 
down to the specified uniform thickness 
Weight of the expanded strip is gov 
erned by the degree of expansion and 
final thickness after rolling. Expanded 
strips can be supplied up to 12 in. wide 
in precision thicknesses down to 0.003 
in. Any of the Easy-Flo and other braz 
ing alloys normally supplied by manu 
facturer in strip form is available in 
the expanded form 

Because of the high fluidity of molten 
ilver alloys, the expanded strip will 
flow and wet the joint faces uniformly 
despite the interstices in the grid pat 
tern. Handy & Harman, 82 Fulton 


St.. New York 38, N. Y 
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MINIATURE SILICON 
RECTIFIERS 


Iwo new. silicon rectifier RETMA 
Type IN537 and IN538, were deve loped 
under a United States Air Force con 
tract and are now in full production 

Occ upying a total volume of only 0.04 
cu. in. and weighing 0.07 oz., the device 
have axial leads (pigtails) for easy 
assembly 

Both of the new silicon rectifiers are 
rated at a maximum d- output current 
of 250 milliamp at 150 C. However, the 
devices may be designed into cireuits 


for outputs of up to 750 milliamp where 


conditions are en 
Maximum leakage 


over the entire ambient operating tem 


ower temperature 
countered current 
perature from 65 to 150 C is 0.5 milli 
titiy 

Feature of the new rectifiers is that 
high current loads can be carried with 
out the use of any heat sink whatsoever 

Thus, the new silicon rectifiers are 
suitable for computer power supplies 
for guided missiles; blocking applica 
tions; magnetic amplifiers; other low 


leakage applications; and for a wide 


variety of high-temperature electroni 
equipment power supplies 

The 1N537 silicon rectifier is rated 
at a maximum peak inverse voltage of 
100 volts, while the 1N538 is rated at 
a maximum PIV of 200 volts. Maximum 
surge current for both rectifiers is 10 
amp. Full cycle average forward volt- 
age drop is a maximum of one-half volt 
for both devices. General Electric Co., 
Electronics Park, Syracuse, N. Y. 
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UNIVERSAL CYLINDER 
MOUNTINGS COMPENSATE 
FOR MISALIGNMENT 


Problems due to misalignment between 
cylinders and their loads are said to be 
eliminated or reduced by new universal 
cylinder mountings. The mountings are 


available in two forms: a hinge-mount 


evlinder with universal mounting brack 
ets at each end (illustrated in’ the 
photo), and a cylinder with universal 
trunnion and universal mounting 
bracket for the red end. Hanna Engi 
neering Works. 1765 N. Elston Ave 
Chicago 22, Ill. 
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FLUSH-MOUNTING TWIN- 
UNIT VARIABLE RESISTOR 


[wist-tab mounting variable resistor 
contains two control elements and shafts 
mounted side-by-side on a common base 
only 7% in. by 2 in. wide. Known as 
Typed TU61 the variable resistor ha 

! shafts that 


two 14 in. diam phenolic 
may be adjusted from either side of the 


, 


e 


oO 


| 


control, The shafts on the panel side 
ire serewdriver-slotted and cut flush 
with the phenolic mounting plate, thus 
making the control useful in printed 
circuits where it is desired to adjust 
the control through the chassis. Shaft 
extensions from the rear are “g in. long 


and are knurled for finger adjustment 
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get 


To install 
HYLUG on 
rectangular wire... 


Pre-round wire 
to circular 
section... 


around 


your 
magnet 


wire 


problems 
with 


the 


FOR PRE-ROUNDING MAGNET 


Until now, terminals have been trouble spots 
in magnet wire conduction. Now, the new 
Burndy Magnecrimp method provides inex- 
pensive compression terminations of maxi- 
mum conductivity and mechanical strength 
... and resistant to corrosion and vibration, 
too. 


*‘Magnecrimping” pre-rounds square or rec- 
tangular magnet wire to the proper size for 
standard Burndy Hylugs. A compound die for 


Insert 
pre-rounded wire 
into HYLUG .. 


Compress HYLUG 
on wire with 
“quad” indent 


MAGNECRIVP METHOD 


WIRE TO FIT STANDARD LUGS 


sizes up to 1/0 round re-shapes conductors 
singly or in combinations. Wire and Hylug 
form a tight joint. No wasted metal from over- 
sized lugs. 


The pre-formed wires in the Hylug are then 
compression-connected with a standard 
Burndy quadrangular crimp. Rounding and 
compression work-hardens the copper wire, 
strengthening the joint up to 90% of rated 
breaking strength of conductor. 


For more detailed information, send for Burndy Bulletin MAG 55. For recommended die sets and terminals, write 


BURNDY 


Worwalk, Connect. « Toronto, Canada « Other Factories: New York, Calif., Toronto « Export: Philips Export Corp. 
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s— DOLRATING EVEN AT MAKIMUM TEMPERAT RES 


TO SOLVE 


‘ 
ont 


CorNELL-DUBILIER CAPACITORS 


~ * Ma 


THERE 


Screwdriver ots are optional lor rear 
extensions 
In addition to standard solder lug 
terminals, 1] y pe [U6] controls can also 
be equipped with horizontal or vertical 
printed wiring or wire-wrap type ter 
minals 
iservatively rated at 
0.75 watt for resistance values above 
10.000 ohms or 0.5 watt for values below 
10.000 ohms. Controls are fully shielded 
at the rear by a one piece nickel plated 
steel case | lectronic Components D \ 
Stackpole Carbon Co., St. Marys, Pa 
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preceding back cover 


DUAL OUTPUT GEAR BOX FOR 
SERVOMECHANISMS 


Available in a iriety of ratio combina 
tions, Model O13 provides primary and 
secondary output shafts for use in servo 
mechanisms where two constant ratio 
outputs are required. Model O13 ° is 
adaptable to sealing problems where 


two different operating speeds 


quired, or where one fast positioning 
speed and a lower speed are needed 
as in recorder It may also be used 
where constant ratio is required be 
tween any two tunction minutes 
second hours minutes davs/ hours 
ete. Adapter kits are available to facili 
tate utilization of the dual output gear 
box with standard servo motors. Link 
Aviation, Inc., Binghamton, N. Y 
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preceding back cover 


THERMOCOUPLE WIRE INSU- 
LATION FOR UP TO 900 F 
SERVICE 


Phermocouple 
to offer greatly 

brasion I olven i iid resist 
» 600 | ind is also suitable fo 

tinuous Operation to OOO | in dry 

pheres. A series of wire itilizing 
new insulation, built to mee 

tions MIL-W-584 


ivailable ith 
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NOISE 


REDUCTION! 


Now you can obtain complete frequ 
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ency-amplitude noise records in 21 seconds 


More and more 
The fir 


instrumentation offered by 


product quality is being judged b of 


Here, 


solu 


quietness 
jacts 
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operation st step in noise reduction is to get the 


Brush can simplify and 


your 


tion of de ign proble m 
Phe Brush 
automaticall 


yoke 


B& K Spectrum Recorder | 


yrds all 


4 
Mi asurement “are 


a complete system which 
14 cycles to 


in one-third octave 


scans and rece ounds from 


16.000 


‘ per econd made 


teps, 
with both frequen 
take 


y and amplitude in each 


tep rec orded, A comple te 
te 


ce 


t econd thus the 


stucle 


only equipment can 


erve not only 


velopment but in production-line te 
Brush offer 


noise 


a complete line of instrumentation to simplify your 


vibration Call your Brush Repre 


and strain measurement 


sentative now for application assistance or write for a brochure 


For complete information write Dept. ¢ 
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mocouple and lead wire accuracy. Ke 
vere Corporation of America, Walling 
ford, Conn. 
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SIGHT WINDOWS WITH GLASS 
HERMETICALLY SEALED DI- 
RECTLY TO METAL 


* é 
a nl n 0 Ul nl C | nl 9 New sight glasses require neither solder 


nor gaskets, thus eliminating a main 
cause of sight glass failure. Special 
the n eW manufacturing process makes possible a 
ses long-wearing unit in which the glass is 

hermetically sealed directly to metal. 
The windows can be mounted in al 
most all ferrous and nonferrous metals 

including brass and stainless steel 

The windows have been made in a 


variety of sizes, including diameters 


ieee ulema % 


WN 


Window thicknesses have varied from 
1/16 to 44 in 

Pressure resistance of the windows is 
dependent on the size and shape of 
the individual unit. One design *%4-in. in 
diam and 'y-in. in thickness withstands 
pressures in excess of 5000 psi. Another 
assembly ®4-in. in diam and 1y-in. thick 
operates at 2000 psi. The windows are 
said to have shown no leaks when 
tested on a helium leak detector at 
maximum sensitivity Corning Glass 


Works, Corning, N.Y 
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preceding back cover 


MAGNETIC AMPLIFIER 


Designed for use in analog computers 
ferromagnetic amplifier is a d-c to d-« 


eee Me ie amplifier — npn from a 115 
‘ . “ volt. 400-eps line u inear outpul of 
representative for further information or ; oe 


volts is obtained with s00 


write us at North Chicago. microamp input 
The Ferrac amplifier is said to be “i) 
stable that null balancing windings and 


A 
es eee METALLURGICAL CORPORATION 
eS 


TANTALUM CAPACITORS DEPENDABLE SINCE 1930 





auxiliary circuits are unnecessary 
Bandwidth is at least 8 cps per each 
1000 ohms in a control loop 

Iwo independent control windings 
enable the amplifier to be used in sum- 
ming and multiplying circuits Lead 
and lag networks can be introduced as 


readily as with electronic amplifiers 


Two signals can be mixed even though 


they have no common ground. Airpax 
Products Co., Middle River, Baltimore 
20, Md. 
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preceding back cover 
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High-Temp Selenium 


available to permit bolting the raceway 
together to fit most machinery require 
ments. 
The trough has a hinged cover allow 
of the full ; 


OIL-TIGHT RACEWAY 


Oil-tight raceway, available in sizes 
214 x 2% and 4 x 4 in. square, is made 
in various lengths up to 10 ft. A com- 
plete line of fittings, including elbows, 


tees, crosses and closure plates are 


ing access to the interior 

length of each section. Sheet steel of 
14 gage is used throughout except on 
the welded connection flanges which 
are made of 11 gage steel. The cover is 
gasketed with sponge neoprene rubber 
and a neoprene gasket is plac ed between 
each section. Hoffman Engineering 
Corp., Anoka, Minn 


Circle No. 16, Reader Inquiry Service Cards 
preceding back cover 


FOOT-MOUNTED DISK TYPE 
MAGNETIC BRAKE 


Disk type brake that can be mounted 
separately from a motor are available 
in two types to accommodate different 
shaft mountings: (A) with its own self 
contained bearings and shaft for appli 


cations where a coupling is used be 


Write for Bulletin 6.400, 6.401 


FANSTEEL METALLURGICAL CORPORATION 
ress) el ee 


DEPENDABLE RECTIFIERS SINCE 18924 
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mocouple and lead wire accuracy. Ke 


vere Corporation of America, Walling- 
ford, Conn. 
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SIGHT WINDOWS WITH GLASS 
HERMETICALLY SEALED DI- 
RECTLY TO METAL 


y . g 
$+ 
a n no Ul nc | fl 9 New sight glasses require neither solder 


nor gaskets, thus eliminating a main 


cause of sight glass failure. Special 
the n ew manufacturing process makes possible a 
eas long-wearing unit in which the glass is 

hermetically sealed directly to metal. 





The windows can be mounted in al 
most all ferrous and nonferrous metals, 
including brass and stainless steel. 

The windows have been made in a 


variety of sizes, including diameters 


Tee aa * 


WAR fn. 


Window thicknesses have varied from 
1/16 to 44 in 

Pressure resistance of the windows is 
dependent on the size and shape of 
the individual unit. One design “%,-in. in 
diam and '4-in. in thickness withstands 
pressures in excess of 5000 psi. Another 
assembly *4-in. in diam and Yy-in. thick 
operates at 2000 psi. The windows are 
said to have shown no leaks when 
tested on a helium Jeak detector at 
maximum sensitivity. Corning Glass 
Works, Corning, N.Y 
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MAGNETIC AMPLIFIER 


Designed for lise in analog computers 
ferromagnetic amplifier is a d-e to d-« 


Contact your nearest Fansteel amplifier perenen Steet from a 115 
P P P volt, 400-cps line. Full linear output of 
representative for further information or gape. a 


1.5 volts Is obtained with S00 


Piel North a Ta-1 1-9 microamp input 
; The Ferrac amplifier is said to be so 


stable that null balancing windings and 
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auxiliary circuits are unnecessary. 
Bandwidth is at least 8 cps per each 
1000 ohms in a control loop. 

Two independent control windings 
enable the amplifier to be used in sum 
ming and multiplying circuits. Lead 
and lag networks can be introduced as 
readily as with electronic amplifiers 
Two signals can be mixed even though 
they have no common ground. Airpax 
Products Co., Middle River, Baltimore 
20, Md. 
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OIL-TIGHT RACEWAY 


Oil-tight raceway, available in sizes 
214 x 2% and 4 x 4 in. square, is made 
in various lengths up to 10 ft. A com- 
plete line of fittings, including elbows, 


lees cCTOSSEs and closure plates are 


alee MCC 


available to permit bolting the raceway 
together to fit most machinery require 
ments. 

The trough has a hinged cover allow 
ing of the full 


access to the interior 


length of each section. Sheet steel of 
14 gage is used throughout except on 
the welded connection flanges which 
are made of 11 gage steel. The cover is 
gasketed with sponge neoprene rubber 
and a neoprene gasket is placed between 
each section. Hoffman Engineering 


Corp., Anoka, Minn. 
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FOOT-MOUNTED DISK TYPE 
MAGNETIC BRAKE 


Disk type brake that can be mounted 
-eparately from a motor are available 
in two types to accommodate different 
shaft mountings: (A) with its own self 
contained bearings and shaft for appli 


cations where a coupling is used be 


Write for Bulletin 6.400, 6.401 
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ENCINEERS 


PRODUCT DEVELOPMENT 


Department 


! ‘ 


Product Development 
Engineer, EE or ME 


Mechanical and Electrical 
Development Engineers 


eS ee { 
RADIO RECEIVER DEPARTMENT 


GENERAL @@ ELECTRIC 


ror 


Engineers who know 
-SPECIFY - 


— A-27 SUPERFINE 


¢ LOW-LOSS RF LACQUER 


© Q-Max, an extremely low loss dielectric impregnating and 
coating Composition, is formulated specifically for applica 
tion to VHF and UHF components. It penetrates deeply 
seals out moisture, provides a surface finish, imparts 
rigidity and promotes stability of the electrical constants 
OMT met ee eM Dek MT a OD 
windings is practically negligible 


"Registered 
Trademark 


© Q-Max applies easily by dipping or brushing, dries 


quickly, adkeres well; meets most temperature require 
IDEAL COIL . ments, Q-Max is industry's standard RF lacquer. Engineers 
IMPREGNANT who know specify Q-Max! Write for new illustrated catalog 


COMMUNICATION PRODUCTS COMPANY + INC 


MARLBORO NEW ie bial Telephone 2 TT att mee ee etek) 


tv @en mac hine and brake: and (B) 
without shaft, to permit extension of the 
wchine’s drive directly into the brake 

The foot-mounted brakes have such 
e ature is automatic lining wear ad 
justment: direct-action set and release 
manual release with automatic reset and 
doughnut magnet which permits €x% 
tending ift entirely through brake 
Available itil $6. 1001 ind 25 ft 
| duty 3. 6 l 2) and 
mittent dut Reuland 


Alhambra 32, Calif 


1, Reader Inquiry Service Cards 
preceding back cover 


SUBMINIATURE HIGH TEM- 
PERATURE POTENTIOMETER 
FOR 200 C SERVICE 


Rated for operation up to 200 ¢ Model 
oi | potentiometet! Is i servo-mount 
ubminiature single turn rotary preci 
ion unit with a power rating of 2 watts 
tt 150 C. Despite it in. diameter 
linearity is O.5 per cent or better 
ind ore ition is as high as 0.06 pet 


ous metals are utilized in 


the coil and wiper to permit low con 
tact pressure and to provide long, noise 
tree life Potentiometer coils can be 
upplied with taps, and as many as 
ix sections can be ganged on a common 
shaft. Recommended for applications 
requiring high power at elevated tem 
peratures, Model 875T has a precision 
ground stainle teel shaft mounted in 
ball bearin 
chined inodized aluminum housing 
Klectromechanical Div (, M. Gian 
nini & Co., In 918 East Green St 
Pasadena 1, Calif 
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y ind is encased in a ma 


PULSE-FORMING NETWORKS 


Capacitor pulse forming networks have 
an “E” circuit configuration, with equal 
self-contained capacitor and coil se 
tion. They are complete filled with 
highly purified, low-loss dielectric, in 
suring against voids and consequent 
corona deterioration 

Charging voltages up to 50 kv, im 


pedances between 9 and 500 ohms, 
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NEW, REULAND nyorautic PUMP MoTOR — 20* 2 for speci 


motor development before 


features FAST, SPLINE-COUPLED hook-up! you check Reuland’s 


Special-Motor Library 
Perfect alignment If your pump is not a standard make 


S , ps quickly adapt to your etup Ihe Reulans Hundreds of different and unique 

In 1/10th ordinary tiM@ — method is so radically simple you will be amazed electric motors — one of which 
at the tremendous advantage may already be made to order for 

standard make hydraulic pump in a matter ot . . ° your needs. Originally designed 
only seconds. All you have to do is slip the spline Coupling supplied with motor for special uses Now available to 
oupling onto the motor pline shaft and Bur al lad : at help you save expen 
attach the pump flange to the endbell ee nee = SYGESUNIC PUMP MOLOF B ' sive development 
need nothing more Spline coupling and drilled work and put you in 
and-tapped endbell are supplied ready for in production faster! 


mediate pump attachment. (Adaptable to eit 


You can hook up a Reuland motor and any 


Absolutely perfect alignment is assured. There 
is no tinkering around with a mounting plat 


form and your finished job always has a sleek ingle or double end pump installation 


well-designed appearance. Takes only a uny frac 
PI Use these new Reuland motors and you wil 


tion of the ordinary time 


platform mounting expense and alignment ur : Write for tds Tt) Ata lt 
You achieve compactness and better looks pla 

For all standard pumps longer pump life through factory aaa HOW TO USE 

Regardless of the pump you are now using, you alignment. For FREE ENGINEERING LITER i | 

can sheae tide exclusive new Reuland hook-up ATURE please write for folder Ne ut) aL a cls 


» LIOY 


first FLUID-SHAFT MOTOR 


Other (First with internal fluid coupling Free General ee the 
First ALL-ALUMINUM MOTOR FRAMES COMPLETE Reuland Line of Standard 


First THROUGH-SHAFT MAGNETIC BRAKES and Special Motors sent on request 
Reuland firsts he First FOOT-MOUNTED DISC TYPE MAGNETIC BRAKES 
First SLIP RING MOTORS IN SMALL #66 FRAMES 


REULAND MOTORS 


REULAND ELECTRIC COMPANY 


Western Division: Alhambra 45, California * Eastern Division: Howell 45. M 


Distributors in all principal citie 
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GLASS FIBER 
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pulse widths from 0.05 microsee to 
several millisec, and repetition frequen 
cies as high as 10 keps can be supplied 
Designs are said to meet life require 
ments at any ambient between —-55 and 
Ae & 

The networks are 100 per cent pro 
duction-tested for pulse shape, im 
pedance and overpotential as well as 


dynamically, under pulse conditions, to 


A 


. ’ 
_ * 


ensure production of the required wave 
form in operational service. Axel Elec 
tronics Division, Axel Bros., Ine., 134 
20 Jamaica Ave., Jamaica 18, N. Y : 
SE 1, See eee Sees Sane Ky xamine your present products and the blueprints of 
preceding back cover ; - 
future products. Erie’s experience in building unitized as- 
semblies can save you money by subcontracting certain 
ROTARY SOLENOID WEIGHS segments of your equipment. This method is enabling 
1% OZ many manufacturers to devote more of their engineering 
talents to designing new equipments and developing end- 
use systems... and saving on final unit costs at the same 
time 
We have the unusual combination of facilities for pro- 
ducing electronic components, molded plastic parts, metal 
stampings, and embossed wiring boards, enabling Erie to 
offer Low Cost, High Quality Assemblies. Consultation 
with Erie engineers may point out possible savings through 
the use of our facilities. Write for a copy of Bulletin 460. 


SO 


Fo MISSILES 


Smallest of eight basic sizes in a line 
of rotary solenoids, Model BDIE weighs 
1'4 oz and has a | in. diam. Starting 
torques for the entire line now range 
from the new models 0.2 |b-in. to 54 


lb-in., based on ampere-turns for nor 


© INSTRUMENTS @ RECORD PLAYERS 

© MILITARY EQUIPMENT © TEST DEVICES 

® BUSINESS MACHINES © ELECTRONIC 
ORGANS © ELECTRONIC CONTROLS 
AND MANY OTHERS 


~~ 
Standard rotar troke for the new 


solenoid are 25, 35, and 45 deg., either Seo oe pags ie ~~ COMMUNICATIONS 
clockwise or counterclockwise rotation TV and RADIOS , EQUIPMENT 


Voltage requirements of from two to 


00 volts d-c can be accommodated with 


coil wire gages ranging from No, 25 aim itse tee ae Ne ie 


to No. 40 ERIE RESISTOR CORPORATION 
All eight model employ the same Main Offices, ERIE, PA. 
principle of operation. The magneti Ze LLC LeU LL) 


pull moves an armature along the 
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+++ THEIR USE 1S A PRINCIPLE OF GOOD DESIGN 


aN 


Hydraulic 


plates in heat transfer equipment. 
button switches are 


\ 
* |) MICRO “PB” 
— 
. ing because of 
button is mounted on a panel, the 
snapped into place. The 


penetrating to the back of the panel. 


wired into the 


its small size 


switching unit can be wired 


rail feed driller of Moline 
‘Tool Company for drilling, 


reaming and chamfering tube 


MICRO ‘PB’ series push 


end of the hand levers. 


series push button subminiature switch is outstand- 


fact that after the 


and then easily 


and the push 


push button is sealed to keep dirt and moisture from 


Sealed small-size subminiature push button switches 
are easily wired into lever handles of Machine Controls 


‘Two MICRO “PB”’ series push but- 


ton subminiature switches are 
used by Moline Tool Company 
on their HD68 machine for drill- 


ing header plates or tube sheets. 


A switch is located in the end of 


each hand lever to relieve hy- 
draulic pressure and permit easy 
movement of the lever in turning 
the index bar to relocate the 


work table. 


Moline Tool 
these MICRO SWITCH 


engineers selected 
units be- 
cause of their small size, the fact 
that they are sealed to prevent 
dirt and moisture from penetrat- 
ing the back of the panel and be- 


162 


cause they can be wired first and 
then easily snapped into place 
behind the panel. 
Though small in size, these 
switches have the ruggedness to 
give reliable, precise operation as 
components for heavy machines 
and equipment. 

Other MICRO precision switches 
of different types are used to con- 
trol the automatic feed cycles of 
the drills, as a limit for the ver- 
tical movement of the drilling 
unit and to perform other im- 
portant functions. 


Send for Catalog 75 
on “Subminiature Switches" 


“MICRO’s wide variety 
let us pick exactly 
the right switch” 


This manufacturer of an automatic 
reaming machine had to have a 
sturdy, ruggedly housed switch to 
withstand hammerlike impact actua- 
tion. It had to be small and com- 
pact, well sealed and with leads 
factory-sealed at the conduit open- 
ings. MICRO “‘LN’’ series switches 
proved exactly right. Two of them 
are installed to control depth of the 
reaming cycle, two others restart the 
clamping cycle. Four other Micro 
precision switches of different types 
perform other important functions. 


Said the Chief Engineer—'‘'We 
came to MICRO SWITCH because their 
wide variety of switches let us select 
the switch best fitted to our need.”’ 


Send for Catalog 83 
on “Industrial Enclosed Switches” 


Accurate and rugged 
to guard dies 
on 250-ton press 


Safety of expensive dies on a huge 
250-ton press depend on the faultless 
performance of two MICRO precision 


switches. 


Extremely accurate and enclosed 
in rugged die housings, the 
switches were chosen by the press 
designers for this highly critical func- 
tion. the thick- 
ness of blanks fed into the machine 
at the rate of 1000 an hour. If more 
than one blank is fed in at a time, the 
switches stop the press instantly. 


cast 


The switches gauge 


Send for Catalog 83 
on "Industrial Enclosed Switches” 
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MICRO SWITCH 


Engineering Service 
can be a short cut 
to better design 


MICROSWITCH Engineering Service 
is made up of experts on just one 
thing—precision switching prob- 
lems. 

Whatever your design problem, 
its solution may easily be expe- 
dited by consultation with an en- 
gineering service that has helped 
in the solution of many complex 
electrical switching problems. 
MICRO SWITCH may have al- 
ready solved a problem similar to 
yours —for somebody else. Should 
your problem turn out to be en- 
tirely new, MICRO SWITCH can— 
and will—develop the switch you 
need. 


Environment-proof 
for water pump controls 


2y—— 


Designers of liquid level and pressure 
controls for automatic pump controls 
found all five of the vital requirements 
for switches in such a device in Honey- 
well Mercury Switches. 

These were: (1) high resistance to 
humidity; (2) unaffected by corrosive 
gases; (3) operation by low energy in- 
put; (4) capacity for wide overtravel; 
and (5) flexible in adjustment. 

The switch used in this application 
is capable of a maximum tilt of 5 de- 
grees. Switches are operated by re- 
volving discs. 


Send for Catalog 90 on 
“Honeywell Mercury Switches” 


Absolute dependability — 
free from maintenance 


Wired into the shear gauge dial, two 
small but extremely rugged and relia 


‘Check Catalogs or Data Sheets Desired. 
Sign on margin, tear off bottom of page and mail. 


Catalogs 


75 83 90 101 62 


PRECEDING 


BACK 


ble MICRO precision switches keep the 
travel of a giant metal shear within 
precise limits. 

The designers required small, precise 
snap-action switches that must be 
accurate in performance, built for long- 
life operation and absolutely depend- 
able—with little or no maintenance. 


They found these vital factors in 
the MICRO precision switches selected. 
When the gauge has traveled to its 
maximum setting, the limit switch 
stops the motor and prevents damage 
to the back gauge screws. On the for- 
ward movement, the limit switch pre- 
vents the gauge from running into the 
shear knife. 


Send for Catalog 62 on 
"Basic Switches for Industrial 
and Commercial Applications” 


"No needle breakage since 
we installed the switches” 


Sometimes it happens that a designer 
discovers a spot where MICRO precision 
switches will make his product bet- 
ter and more productive as a result of 
his customer’s installation. 


In this case a southern textile mill 
owner found a way to prevent needle 
breakage and reduce 
rier rack by 


switches. 

One is installed so that it stops the 
machinery in the event of any 
misadjustment or mechanical failure. 


jams on his car- 


using MICRO precision 


at once 


The other stops machinery if the nar 
rowing fingers approach each other so 


closely as to tear up the needle bed. 


Send for Catalog 83 on 
"Industrial Enclosed Switches" 


Data Sheet 


105 
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How new “EN” Series 
Sealed switches provide 
Unusual design flexibility 


MICRO Series ‘‘EN’’ switches are cap- 
able of reliable, long-life performance 
under extreme conditions, ‘They are 
completely sealed, are cylindrical in 
shape and can be mounted wherever 
a through hole can be provided, 


Roller plunger 
actuator for actuation 
by cams and slides 


Spring return 
adjustable actuator 
for cam or 


slide actuation 


Positive drive 
adjustable 
actuator for 
linkage 


Operation 


Plunger actuator 
for in-line 


motion actyation 


~ 


MICRO SWITCH Engineering Service is available to help 
you select the exact switch to meet your design problems, 
Call the MICRO SWITCH branch nearesl you. 


MICRO SWITCH) 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


! anada, Leaside, Toront 


COVE 


217, Ontario 


FREEPORT, ILLINOIS 
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solenoid axis and this linear action is 
efficiently converted into rotary motion 
by ball bearings on inclined races. The 
resulting snap-action power can be 
harnessed with a minimum of linkages 


(, H Leland Ine... 123 Webster si 
“ayton () o 
What looms Dayton, Ohi 
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MOLDED PRECISION FILM 
RESISTORS 


Iwo complete ser ot molded depo 
ited carbon and molded boron carbon 
resistor identified as Types MD and 
When MB, are available in ratings of } 
) and 2 tt 
specifications | and 2 wa 


Double protection 1 provided by the 
re - 


addition of a molded pla ti housing 


RESISTANCE ALLOYS eo 


Ces ae 


litle 
For Wilbur B. Driver engineers are resis 
a 


tance alloy specialists. Over the last 25 
years, the laboratories and production 
OEE me ete eee Te 
PLD Mm eT LM LOMO Mme) tor Darel 
involving the use of electrical, elec 
CCC ir ile Me ile lee) 
This broad experience is available to 
assist you in working out your designs 
and specifications, Why not contact a 
Wilbur B. Driver sales engineer for 


ical damage and the effects of environ 
assistance on special alloys, today! 


mental and atmospheric conditions 

The resistors are recommended for 
WIRE; ROD, RIBBON end STRIP computer and amplifier circuits requir 
UC Mee ee Ree TLE ltd ing Superior resistance-tem perature 
Mr me ie etm Me cece Le) characteristic ind stability; voltmeter 

electronic fields. insulations to specifi- multiplier decade divider circuit 
cations including. enamel, cotton, silk, ind bridge circuits where conventional 
UCL tm Ar be) precision wirewound resistors may be 
loo eXpensive too heavy, or too large 
International Resistance Co Ol N 

froad St.. Philadelphia 8, Pa 
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Alloys of Proven 

Performance for — 
* ELECTRICAL APPLIANCES — * POTENTIOMETER: 
» BALLASTS * RADIANT HEATERS 2- AND 3-WIRE GROUNDING 


» ELECTRIC FURNACES * RESISTORS CAPS 
<span “ELECTRIC RANGES * RHEOSTAT! 


> 
/\ WPRECISION | ELECTRON TUBES * SENSING BULBS improved line 
\ 3 ) «GLAS! 


TO-METAL SEALS *SOLDER GUNS ne caps al 


7 7 \ Alloys * HIGH TEMPERATURE * SOLDERING IRONS olaritv and a a veo 
at YY ay i : ' . 


AIRBORNE EQUIPMENT *HIGH AND LOW TEM sain isis iil 
NUCLEONICS PERATURE COEFFICIENTS “e 
quirer I ine 


Wilbur B. Driver Co. 


NEWARK 4, NEW JERSEY 


Available 


th the rubber 


For Over A Quarter Centu Manufacturers of Dependable 


Electrical Electroni« Chery a and Mechanical Alloys 





The ring of quality 


Colorful, low-cost sidewall rings that can be quickly installed on 
contributing to the luxury-look of today’s new cars. They're 
brilliant for life, wash bright in seconds, ‘ ires. A product of The 
Sole Co., Wadsworth, Ohio, these rings a! Vallable in a variety 
vhite. They’re made of Enjay Buty! hec: no other 
could equal its performance in severe y and road 


Butyl label on the Flex-A-Wall" carton asst ie buver of 


Find out for yourself the many technical ; 
that is outperforming natural and other 


ndustrial and consumer applications. For 


a n the us f Enjay Butyl, wi 


4 


Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y 


Other office Akron « Boston « Chicago « Lo Angeles «TI 


“ulsa 











When you measure 





a a 


look a TIME DELAY RELAYS 
5900 Series: For time delay or 


interval timing in ranges from 













0 to 10 minutes. extending 4 in. above the face of the 





cap and adding in. to the cireum 
ference in important finger grip and 
insulation factor 

The most recent addition to the com 


plete line of grounding « if proneered 







by Arrow-Hart the s- wire 2-wire 





grounding caps are available with paral 





" 
INTERVAL TIMERS 


8006 Series: Times intervals from 
60 seconds to two weeks with 


exactness 
ELAPSED 


TIME INDICATORS 


lel or tandem blade s for | ) amp 125 





volts and 15-amp, 250 volts. Arrow-Hart 
& Hegeman Electric Co., 103 Hawthorn 
st Hartford 6, Conn 
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PACKLESS SOLENOID VALVE 


5700 Series: Registers passage of Full port, normally closed, packless 
time in minutes and tenths of 

\ minutes and hours with mathe- solenoid valve which does not require 

back pressure for efhicient operation 


maticol regularity 


\ 


: 
i S 
ae ot / 


VA TIMING MOTORS 


Compact HAYDON Timing Motors 


will automatically control the flow of 










oil, air, ete it fluid temperatures up 


Designated Lype KF, the valve nor 


mally closed open when the hermeti 


Ss 2 that can be operated continuously 
= te 
5 MAY TB in any position drive all HAYDON 


Timing Devices HAYDON spe 


cializes in timing; engineers ond 







PETE builds only timing components; 
‘ 7 






has the “know how” to put time 





to work for you 


TAKE TIME NOW to write for the 
name of your HAYDON Timing Specialist, 
and for HAYDON Catalog 


HAYDON 


A SUBSIDIARY OF GENERAL TIME CORP 


AT TORRINGTON 





‘ 
HEADQUARTERS FOR : ’ 
HAYDON Manufacturing Company, Inc. ' , ‘iieiieak & 
TIM J iN G 2532 ELM STREET, TORRINGTON, CONN : ete el cael ital 
- ! 
i mein Send me “‘Electric liming Devices” catalog ; lish ld i ! | 
. Send me name of HAYDON Timing Specialist ; I hig | 
. NAME . : e open | ti | 
e witte ' not afl ed flow t k op ‘ 
; COMPANY ; | | 1 positic line pre 
; CO. ADDRESS : top of the dish 
"Praiiessack Ren & city ZONE ___STATE s Disks are standard Jenk ize 
U.S. Patent Office eee OO SORE SESE SESE EBERT EEE BEBE eee yned tor the ervice intended I he 
lob 
RE Monell adhd 


eines easenbaneealiaieiee teeta ee 





Multiple sources for 
“Things” not calied SPRINGS 


Yours to put to work... . our mechanical ingenuity and craftsmanship .. . . 
experienced in producing an infinite variety of metal parts in such fields as automation, 
communication, medical, electronics, safety devices, product development, etc. 

The capacity of ASC springmaking minds and machines is unlimited. 

Ask any Division to examine your sample or blueprint. 


ASSOCIATED 
SPRING 


ASSOCIATED SPRING CORPORATION 





crewed end 
in Optional 
iandiit or hand 
trol metering stem 
r dashpot. Straine 
zes for lines carr 
itrol Valve Corp 


Hawthorne \ | 
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: SUBMINIATURE MINERAL OIL- 
SEAL POWER IN... | IMPREGNATED TUBULAR 


CAPACITORS FOR 85 C 
SERVICE 


Subminiature metal-clad tubular capaci 
tor with mineral oil moipregnant os de 
signed for “workhorse” applications in 


military electronic cireuit The Kovar 


KEEP CONVERSATION 
IN THE LINE... 


vla to-metal process 4 used to se il 
the capacitors, which are highly resist 
int to oil leakage and moisture pene 
tration 
: They are designed to operate at 85 ¢ 
It take a highly refined Ol iat yy imsulating Rating sit alae anton ame OO ae SO onl 
and 100 to 600 volts d-c. Tolerances are 
lines from leaking » 10 and 20 per cent. General Eles 


Cao “4 henectad ) N \ 


paper to keep power « ible or te lephrone (ransmission 


stron uniform, low power factor, excellent Circle No 24, Reader Inquiry Service Cards 
dielectric strength are but a few of the reasons for the oe 
the use of HE & V insulating papers by leading power 

cable manufacturers for more than 20 years 
MOMENTARY-CONTACT 
SWITCH FEATURES A NORM- 


ALLY “ON” POSITION 


Single-circuit momentary-contact switeh 


\\ stlalbole ith thaickie es trom O02” to 030”. 
Hi & \ papers also ¢ cel for coils, transformers, slot 


msulation or as lyvhtweimht structural msulation 


Our Research Laboratory wall help you select featuring a normally “ON position Is 


especially recommended for automatic 
t papel from various Combinations of raw material 
control of light is in door opening 
Switch No 


that wall meet the properties you require 


Write u ibout your problem 


HOLLINGSWORTH & VOSE 
COMPANY 


EAST WALPOLE, MASSACHUSETTS 


Manufacturers of Technical and Industrial Papers 





Ir your products call for aluminum tube, it 


will pay you to put your requirements up to 
Revere. For at this one source you can obtain 
virtually any aluminum tube you want 
seamless drawn, welded, lockseam ahd others; 
in an extensive range of sizes, alloys and tem- 
pers, both round and other-than-round 

Revere has the men, machines and experience 
to produce tube that is right for its purpose as 
well as right on schedule. It will pay you to tie 
the progress of your business to the most 
dependable sources of supply. Call the nearest 
Revere Sales Office now. In all principal cites 
Revere ¢ opper and Brass Inc orporate 1, Founded 
by Paul Revere in 1801. Executive Offices: 230 
Park Avenue, New York 17, N. Y 

Revere Aluminum Mill Products include extruded shapes, 
rod and bar; coiled and flat sheet, embossed sheet, circles 
and blanks; seamless drawn and welded tube; rolled 
shapes; electrical conductors; forgings; and foil. Revere is 
headquarters for tube, and can supply it not only in aluminum 


but in copper, copper-base alloys and electric welded steel. 





rc 


? 


as it PROTECTS 
the tapped hole 


Withstands vibration, heat, corrosion — 
Meets AN-N-5b lock nut specifications 


Here is a ONE-PIECE stainless steel 
thread insert that will lock the screw 
against loosening as it permanently 
protects the tapped hole. The secret is 
in the Mid-Grip coil. Shaped like a 
polygon, its chords exert a spring pres- 
sure on the screw thread and prevent 
rotation at less-than-rated torque. No 
loss of torque occurs at elevated tem- 
peratures or after repeated disassem 
blies. 

NO EXTRAS—The Heli-Coil* Screw-Lock 
(Mid-Grip) Insert employs no locking 
rings, pins, plugs, tabs or wiring. It can 
be installed from the front or top. Think 
of the money 
you can save! 
NO PROJECTIONS — Screw-Lock Inserts 
furnish AN-N-5b lock nut torque right 
down inside the parent piece .. . elimi- 
nate costly weight and space...improve 
design. 


and assembly time — 


NO WEAR, NO CORROSION - Like reg- 
ular Heli-Coil Inserts, new Screw-Lock 
Inserts are made from 18-8 stainless 
steel wire, and normally outlast the 
unit they protect. They permit smaller, 
fewer fastenings, and require minimum 
surrounding material. Screw-Lock In- 
serts are available in popular NC and 
NF sizes with choice of two lengths. 
Mail coupon for complete data—or bet- 
ter still, see Yellow Pages of your phone 
directory “Inserts Screw Thread” 
for name of your local Heli-Coil Appli- 
cations Engineer. Call him now! 


Regular Heli-Coil Inserts (no lock- 
ing action) put corrosion-proof, 
strip-proof stainless steel threads in 
soft materials . . . permit smaller, 
fewer fastenings, lighter weight, re- 
duced cost. 


\ aarcol\ SCREW-LOCK INSERTS 


Products of Heli-Coil Corporation, Danbury, Conn. 


*Reg. U.S. Pat. Off 


ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe oe ee oe oe oe ow 


. Wy Wy 


Name 
Company 
Address 


City 


ee 


HELI-COIL CORPORATION 
208 Shelter Rock Lane, Danbury, Conn. 


Send complete design dota on Heli-Coil Screw-Lock Inserts 
Send design manval on standard Heli-Coil Screw Thread Inserts 


Put me on a list to receive 


Heli-Call,” 


case history periodical 


Zone 


State & 534 


4 
i 
i 
i 
I 
l 
! 
1 
i 
I 
i 
i 
I 
i 
i 
' 
s 


IN CANADA: W. R. Watkins Co., Ltd., 41 Kipling Ave. S., Toronto 18, Ont. 


170 


nickel-fin 
Wiring into circuits 


molded-phenolic case and 
ished metal parts 
wire leads 


attached to the 
1 


is simplified by use of 6-in 
perm inently switch 
thick 
diam 
%o-in. length. Switch No. 29 is Ul 
inspected and approved. Electrical Div 
MeGill Manufacturing Co., Ine., 150 
North Campbell St., Valparaiso, Ind 


Circle No. 25, Reader Inquiry Service Card 


preceding back cover 


Dimensions »-in. wide, 'Y-in 


and 1]-in. long. Stem has a '42-in 


and a 


PERMANENT-MAGNET 
CENTRIFUGAL BLOWERS 


Designed for dissipating heat generate 
by electron tube circuit Components 
and similar equipment mounted in con 


fined Type BYIM per 


manent centrifugal 


em losures 


magnet blowers 


clockWise ol! 


rotation in 


are available for eithe: 


ounterclockwise several 
sizes 
Voltage s 
d-c. Air 
and 70 F) for a typical unit is 20 cin 
Barber-Colman Co., Aircraft Controls 
Div., 1400 Rock St., Rockford, Il. 
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range from 6 to 115 vo 


volume (at O stati presst 


TEFLON-IMPREGNATED 

GLASS-FIBER LACINGS AND 
WINDING TAPE FOR CABLE 
HARNESSES AND WINDINGS 


In Ben Har braided tapes 


of lacing tapes for cable harnesses and 


i new line 


Teflon is coated directly o1 
before braiding. A 
texture is achieved which improves the 


knotability 


ing the 


windings 
glass fibers rougl 
of the tape while eliminat 
abrasive action of the glass 
applicable to a tem 
100 to 500 fF 


throughout the 


The new tape is 
perature range of below 


and remains 


pliable 





KEADE}I 


KEEPING 
PRODUCTION 
ON THE MOVE 


with Westinghouse 
Oil-Tite control stations —1 to 16 units 


Interchangeable parts - 
operators and indicating lights 


stations, contact blocks, 
right off the 
shelf, quickly give you a “tailor-made” Westing- 
house Oil-Tite the re- 
quirements of any heavy-duty industrial equip- 
ment application. 


control station to meet 


Enclosures — die-cast and Bonderized include 


cork-neoprene gasketing and close machine fits 


as positive seals against exposure to oil, coolants, 
*Trade-Mark 


cutting compounds, water and 


matter, 


New Pushbutton Guide 


For more facts on why it will pay you 
to standardize with Westinghouse con 
trol free 


Stations, get a copy of the 


bookl« t 


tinghouse 


new Pushbutton Guide, 
B-6749. See your nearby We 
salesman or write to Westinghouse 
Hox 86K 


Pittsburgh 40, Pennsylvania, J 


Electric Corporation, P. O 


$0210 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR vou! 


THERE'S A WESTINGHOUSE PUSHBUTTON 
TO MEET EVERY APPLICATION NEED! 


: re 
ir he 
ie 
PRECEDING 


INQI : ILE CAKDS BACK 


other 


foreign 





NEW!--- IMPROVED! 


TORKRITE 


Your answer for smooth torque without stripping! 


NEW TORKRITE tubing is now scientifically brushed and 
lubricated to give that extra protection which ensures bet- 


ter performance. 


IMPROVED TORKRITE is internally threaded and em- 
bossed to provide a smooth and constant torque action, 


engineered to meet every requirement. 


ONLY TORKRITE COIL FORMS have these NEW built- 


in qualities. 


x . * 


Write for our latest brochure showing complete line 
of CLEVELITE® Phenolic tubing. 


Reg. U.S. Pat. Off 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT « MEMPHIS « PLYMOUTH, WIS. - OGDENSBURG WY. + JAMESBURG, KJ. + LOS ANGELES 


ABRASIVE DIVISION ot CLEVELAND, O10 


Cleveland Container Canede, Lid, Prescott end Terente, Ont 


Representatives: 
. MURRAY, 604 CENTRAL AVE. EAST ORANGE, H) 
TTIGREW & CO. 62 LA SALLE RD. WEST HARTFORD, CONN. / 
T SALES, 5215 MW. RAVENSWOOD AVE. CHICACO 
CO., 408 S. ALVARADO ST. LOS ANGELES 


entire range. It does not shrink and cut 
through wire insulation. It is wax-free 
and will not support fungus growth; yet 
because of the underlying glass braid, 
knots stay permanently tight. It is said 
to be completely inert to most knowr 
chemicals and oils, is nonabsorbent and 
said to be practically ageless 

Developed particularly for high tem 
perature applic ations, the new tape can 
be used in all wire harnessing where 
heat might be a deciding factor. 

Braided tapes are available in natural 
color (off-white) in 0.048, 0.062, 0.090 
and 0.22 in. widths; in 250 and 500 yd 
spools and a universal wound 14-lb tube 
Nine additional colors—brown, white 
yellow, orange, red, green, blue, violet 
and black may be had on special order 
Bentley, Harris Mfg. Co., 1207 Barclay 
St., Conshohocken, Pa. 
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ACTIVATED ROSIN FLUX 


A highly activated rosin flux removes 
tough surface oxides from most common 
metals and is both noncorrosive and 
nonconductive. Designed for soldering 
applications where chemical surface 
cleaning is normally difficult, the flux 
spreads fast to remove oxides and in 
hibit reoxidation prior to solder flow 
These qualities assure production-line 
soldering of copper, brass, nickel-plate, 
cadmium-plate, German silver and other 
metals that previously required a cor 
rosive acid flux. 

The activated flux does not throw off 
objectionable odors or fumes to annoy 
the operator. It will not boil away or 
har under excessive heat. Residues 
can be left on the joints without dam 
age, but can also be easily removed if 
desired. The bright, porous-free joints 
made with the rosin core solder have 
withstood prolonged humidity-temper 
ature tests at 98 F and 95 per cent 
relative humidity for 72 consecutive 
hours under rigid test conditions with 
out any sign of joint breakdown, cor 
rosion or changes in original solder 
propertic s. Anchor Metal Co., 244 
Boerum St., Brooklyn 6, N. Y. 
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HERMETICALLY SEALED RO 
TARY SWITCHES, RELAYS 


Hermetically sealed, moisture- and dust 
proof Ledex rotary sele¢ tor swit« hes and 
stepping relays are sealed in an inert 
atmosphere of dry nitrogen with a slight 
addition of helium tracer. Sealing is 
performed according to test No. 1 of 
MIL-R-25018. 

Illustration shows hermetically sealed 
relay that qualifies for requirements of: 


AUGUST 1956 ELECTRICAL MANUFACTURING 





Another 
product 
. 


ymbolic clarion and passing out imaginary cigal 
pring the series 5300 


Tooting a 


Helipot introduces one of its new-born off 


precision potentiomete! 


A single-turn unit, it’s 1-1/4 inches in diameter designed for bushing 


mounting. With its innards comfortably ensconced in an accurately 


drawn one-piece aluminum cup, the 5300 give 
life. We proud papas direct your attention to such 
from 25 to 49,000 


you ruggedness, 


compactness and long 
the range of total resistance 


0.25%...and considerable improvement 


salient features a 
ohms... linearity as close a 


in torque, noise and mechanical runout 


prodigy of a progeny, write for data file 802. 


For vital statistics on thi 


’ 


e 
first in pre n potentiomete 
e | 0 Helipot Corporat Newport Beach, California 
Engineering representat principal citte 
adi 


on of Beckman Inst fs. dy 
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What other process 


could do it so well? 


All thing 


one best way to produce this chassis for 


an clectric computer, 


considered, there’s really only 


When you figure that it must be built 
at the lowest possible unit cost, must 


1 that is highly 
flexible to accommodate the 


use a production metho 
unusual 
hape, and must maintain a variety of 


close tolerances 


could do the job. 


. . only die casting 


Also, working closely with Twin City 


engineers, this manufacturer designed 


engineers can probably 


{ 


wr die casting to get the maximum out 
of the process. By thinking «tn terms of 
lie casting right from the drawing boards 

climinated many production and 
finishing jobs, saved on unit costs, saved 


on machining 


Possibly you're producing a part by 
some more costly, less flexible, less ac- 
curate process than die casting. If you 
think that might be true, contact Twin 


City Die Casting Twin City 


» Company 


dave youmonecy, 


They have for hundreds of customers 


---only DIE CASTING can 
cut your costs 
offer such flexibility 


provide such accuracy 


FOR PROOF... 


CALL, WRITE OR WIRE: 


TWIN CITY DIE CASTINGS co. 


3351 TALMAGE AVENUE 


TELEPHONE 


MINNEAPOLIS , MINNESOTA 


MIDWAY 6-7528 


shock, vibration, high and low tempera 


tures, salt spray and acceleration out 
lined in MIL-E-5272 

The hermetically sealed package is 
ivailable in several standard enclosure 
sealed 


sizes. Standard hermetically 


switches are available with a maximum 
of four wafers and 105 pins in the 
header. G. H. Leland, Inc., 123 Webster 
St.. Dayton, Ohio 


Circle No. 29, Reader Inquiry Service Cards 
preceding back cover 


TOGGLE SWITCH BOOTS DE- 
SIGNED FOR EASY INSTALLA- 
TION 


Improved version of — the 
standard Hexseal 
N-1030B toggle 


structed with an integral hex nut; they 


company s 
design, Part No 
switch boots are con 
can be tightened with ordinary pliers 
eliminating the need for special tools 


The boots, 


piece construction of the standard unit 


which incorporate the one 


md the inherent qualities of silicone 
rubber, will withstand temperature vari 
125 to 500 I 

Design of the N-1030B permits the 


toggle switch bat to be exposed while 


itions from 


the high-pressure seal is maintained 
Sealing takes place at three places 4 
double O-ring construction formed in 
the neck of the boot provides firm seal 
ing against the bat handle of the switch 
(two distinct seals) and effective panel 
sealing is obtained by a gasket rib 
formed in the base of the holding hex 
nut. All units are prelubricated at the 
factory and supplied ready to install 
(Mounting thread is 32NS2:; meas 
ures ©4-in. across flats. ) 

rhe hoot has been desig ned tor 
standard toggle-switches in accordance 
with MIL-S-3950, Jan-S-23 and MIL-S 
6745. The boo s also said to meet all 





All Sutco employees MUST prove their ability through 
dexte rity test 


aptitude test, and preliminary training 


Built to your EXACT specifications... 


Over the years, Sutco has proved its ability to 
design and build — economically and with pre- 
cision — fractional horsepower motors to meet 
their customers’ every need...and to meet their 
exact specifications. Whatever your requirements 
in shaded-pole or permanent split-capacitor 
fractional horsepower motors — Sutco can meet 
them. Refer your motor requirements to our staff 
of competent sales and product engineers for the 


most economical 


recommendations. 


Write to: Sutco, Original Equipment Division 


DY tuccn 


JIPMENT 


THE O. A 


SUTTON CORPORATION, 


INC., 


There is something 


NEW in motors! 


Sutco has added to their standard line 
of shaded pole motors d ¢ omple fe neu 
concept of permanent split capacitor 
motor design...the Mini-Lap*.. di 
signed to set new standards for min 
imum motor cost plus 


efficiency 


highe i 


through ! es & 


ratings 


Sutco Standard Shaded-Pole 
Ratings Are 


Motor 


@ 2 Polk 
@ 4Pol 
@ 6 Pol 


upto le, HP 
upto i Pp 
upto'’Z HEP 


WICHITA KANSAS 





A new Dayton V-Belt gives Quiet, 


Vibrationless, 


ustless power 


transmission on light-duty drives 


In the design of fractional horsepower V-Belt Drives where 
it 18 necessary Or advantageous to minimize noise, reduce 
vibration and prevent dusting, the new Dayton QVD Belt 
should be specified 

Dayton QVD Belts are already in successful use on such 
light-duty drives as fans, blowers, air conditioners, house- 
hold appliances and home workshop tools. These spectral duty 
V-Belts are now available in full production quantities. 

Designed and precision built of SPECIAL MATERIALS 
Dayton QVD Belts are manufactured under strict quality 
controls. Each V-Belt is electronically checked for quiet 
ness ind moothne ot O} cration Thu you are assured that 


every QVD Belt will meet your drive requirements. 


Dayton OVD Belts are available in lengths from 31” to 


1” in the 174.5” cross section Special sizes in. Dayton’'s 


tandard 4L, 4L and SL FHP V-Belts can be produced in 


QVD construction on quantity orders 


Dayton QVD Belts are designed specifically for use on 
light-duty drives where Quiet, Vibrationless and Dustless 


operation is of PRIME importance 


a, i. 


+ 


Le 


eh 


Cross Section Diagram 


Dayton's exclusive Vibration Analyzer 
measures vibration amplitude and frequency 
of each V-Belt against pre-set allowable limits, 


then signals “Accept” or “Reject” to the operator 


1956 ELECTRICAL MANI 





Furnace Blower 


Air Conditioner 


Blower 


Ventilation 
System 


Special Dayton QVD Belt construction features make it ideal 


for use on fan, blower and air conditioner drives. 


Quiet-running Dayton QVD Belts are precision-built and 
balanced. Special cords in the strength section give each 
V-Belt a BUILT-IN elasticity, minimizing noise from over- 
tensioning and load impulses. Uniform impregnation of 
the fabric covers with special rubber compounds eliminates 
annoying squeaking and chirping sounds. 

Dustless performance, of utmost importance in blower 


drives, is assured with Dayton QVD Belts. Specially com 


7 
Dayton) Rubber 


( 


pounded and processed rubber is used in the fabric cover 

. rubber which will not wear off to become a fine, black 
powder. Thus there is nothing for the swiftly moving air of 
ventilation systems to circulate through homes and offices. 

You can obtain further information about the Quiet, 
Vibrationless, Dustless performance of Dayton QVD Belts 
by contacting your Dayton Representative, or write The 
Dayton Rubber Co., Industrial O.E.M. Div., Dayton 1, Ohio 


DK 


YEARS OF PROGRESS 


WORLD'S LARGEST MANUFACTURER OF V-BELTS 





Special low voltage high 
current transformer 
ee ee eee 


LINDBERG 


SPECIAL 
TRANSFORMERS 


.. AND MANY OTHER SPECIALS 
FOR MANY DIFFERENT USES. 


I 


4 ' 
bs Peres aera? 


kz , 3 
Ped 


: 


‘we 


Lindberg Dual Filament Trans- Lindberg General Purpose 
formers for industrial and Transformers for power and 
ee ad EL lighting . . ask for bulletin 
for spec sheet E-201-2. VV. 


INT TTR 


Transformer Division, Lindberg Engineering Company 
2450 West Hubbard Street, Chicago 12, Illinois 


‘ea pS eRe 9, RIE 


the requirement ot the recently issued 
military standard MS24371 and recently 
sed MIL-B-5423. Automatic & Pre 


Hawthorne Ave 


SELENIUM RECTIFIERS 
FOR MAGNETIC DEVICES 


lo fill the need for small selenium re 
her lor operating mag 
maker ha developed 


ingle phase full-wave 


»> ma tor 
130 volts ma 
The rectifier ocet 
bo in. overall olum and 
ounted with a o. 8 (0.164 in 
chine crew hrough the hollow 
evelet Intern onal Rectifier 
1521 FE. Grand Ave kl Segundo 
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MINIATURE VOLTAGE REGU 
LATOR MAINTAINS CON 
STANT OPERATING VOLTAGE 
OVER WIDE CURRENT RANGE 


Miniature, two-electrode, inert gas-filled 
cold cathode voltage regulator main 
tain practically constant operating 
voltage over a current range of 5 to 30 
milliamp and give extremely small 
voltage drift throughout the life of the 
tube Designated ype 662, OB2WA 
the t ’ wc y « igned to mai 
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Technical-ities 
By John S, Davey 


What's the right 
torque for bolts? 


This is one of the toughest ques- 
tions we’re asked. Too many var- 
iable conditions, But the follow- 
ing may help. 


The bolt takes two stresses 
during wrenching: (1) Torsion, 
2) Tension. Tension is what you 
want. Torsion is the necessary 
evil due to friction. Probably 
90% of applied torque goes to 
overcome friction, 


With the friction factor 
changed by lubrication, plating, 
etc., the torque needed to produce 
a given tension is hard to pre- 
dict. However, a useful empirical 
formula exists for normal fric 
tion conditions. 


Inch-Ibs. Torque = 
0.2 x bolt diameter x bolt tension 


Many tests show that the 0.2 
torque coefficient is approxi 
mately constant for the usual 
friction conditions, for all di- 
ameters, and for both coarse and 
fine thread. Average deviation i 
about 7%. But when are condi 
tions “normal 7 T he ot ly Sure 
way to check torque is to set up 
a pilot assembly and try it out 


In pilot testing for rigid joint 
tighten a few bolts with torque 
wrench to failure, and then set 
torque at 75% of that load; o1 
even at yield strength, ince tor 
ion component vanishes leaving 
bolt under tension only, which i 


well below ultimate trength 
We've worked up curves giv 


ing suggested torques for vari 
ous vize bolts. Send for a copy. 
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FASTENER EXIEFS 





BUROSALL & WARD BOLT AN D NUT COMPANY 





How to make < 
stronger joint 


From research on structural steel joined with high 
strength bolts come facts applicable to products 

These bolts can be torqued to high tension for a 
large clamping force on joined members. Resultant 
friction overcomes shearing forces and prevents slip 
page. The higher compressive forces also protect bolt 
holes from fatigue cracks. Moreover, the tighter the 
bolt, the less chance for loosening, and the less risk 
of bolt fatigue due to dynamic loading 





High strength bolts are stronger in shear, too. In 
recent tests, rivets and “soft” bolts broke under ex 
treme shear load; but high strength bolts didn’t 
the joined steel failed first 





APPLYING THE ADVANTAGES 





Since high strength bolts have 2 to 3 times more 
tightening strength than common bolts, smaller di 
ameter bolts can be used. As discussed above, these 








make a stronger joint; also weigh and cost le 





Along with yood joint design, it’s important that 


fasteners used can meet requirements. For example 
Three radial dashes on bolt head 


A manufacturer designed vibrating machinery for denote a high strength bolt. The 
‘ a = E" identifies Empire bolts, an 
high tensile bolt but it was assembled with low REAW trademark, These mart 
carbon bolts. Joints failed. RB&W high carbon bolt ings assure highest quality stand 
ard fasteners with full strength, 
with hardened washers solved the problem and uniformity of size and phys 
icals 

Moral: Specify even your standard fasteners ~ 
> vA > Russell, Burdsall & Ward Bolt 
RB&W selects the proper grade of steel to give ang nut Company plants at 


“Empire” high strength fasteners the precise bal Port Chester, N.¥.; Coraopolis, 
Pa; Rock Falls, tll; Los Angeles, 
Calif. Additional offices at; Ard 
Feel free to call on RB&W for help in selection ore (Phila), Pa; Pittsburgh, 

Detroit; Chicago; Dallas; San 
Francisco 


ance between tensile strength and ductility 


and use of standard, low cost fasteners. 





Silicon bronze fasteners combine desirable features 


Silicon bronze offers the highest conductivity of fas 
teners able to withstand high stresses. It resists cor 
rosion, stays free from season cracking, too. It makes 
ideal fasteners for electrical use where tensile strength 
is important; or for corrosive environment 

One of the first to develop such fasteners, RB&W 
cold works them for tensile strength and for clean, 
well formed threads that don’t seize. Oval bolts, hex 
bolts and nuts and U bolts available. Specials can be 
developed. 









































































































































































































































































































































RANGES 
VISIBILITY 
V.0.M. 


‘PRECISION 


4 
“ 


180 


» 
*eree on ent” 


model 


Gives You What 
You've A lways 
Wanted in a 


HIGH-SENSITIVITY 
MULTI-RANGE 


TEST SET 
20,000 OHMS PER VOLT D.C. 


PRITINTON 


, asd 


ok pen 5,000 OHMS PER VOLT ALC. 


MORE RANGES — 44 of them starting lower and going higher 
professional V.0.M. of similar size or type 


AN EXTRA-LOW RESISTANCE RANGE — 2-ohm center scale range, powered by long-lived, 
internal 1.5 volt battery source 


AN EXTRA-LOW VOLTAGE RANGE — 1.2 volts full scale, A.C. and D.C 
AN EXTENDED LOW CURRENT RANGE — 60 microampere first D.C. current range 
A LARGER AND EASIER-READING SCALE FACE — extra-large 51%” meter with full 4%” 


extra-wide window 


SIMPLE, POSITIVE RANGE SELECTION — 18-position, positive-detenting, master range 
selector with low-resistance, dependable, silver-plated contacts 


RUGGED, POSITIVE CONTACT JACKS and PLUGS 
brass, banana type plugs and jacks 


outranging any 


specially designed, low-resistance, solid 


Compare these Wide-Spread Ranges and Special Features: 


#& 8 DOC VOLTAGE RANGES: 20,000 ohms per v. 0-1.2-3-12-60-—300. 600-1200 -6000 v 
w& 8 AC VOLTAGE RANGES: 5,000 ohms per v. 0-1.2-3~—12-60-300-600--1200-6000 v 
w& 6 AC OUTPUT RANGES: same as AC volt ranges. Built-in 600 volts blocking capacitor 
& 7 OC CURRENT RANGES: 060-300 Microamperes. 0—1.2—12-—120-—600 Ma. 0-12 Amperes 
t& 5S RESISTANCE RANGES: self-contained. 0-—200-—2000— 200,000 ohms. 0-—2~—20 megohms 
w & DECIBEL RANGES: from —20 to +77 DB. 0 DB 1 Milliwatt, 600 ohms 

w& EXTRA LARGE 54” RUGGED ‘PACE’ METER: 40 microamperes sensitivity, 2% accuracy 
wt 1% MULTIPLIERS and SHUNTS: wire-wound and deposited-film types employed throughout 


w® ONLY 2 PLUG-JACKS SERVE ALL STANDARD RANGES: separately identified and isolated 
jacks provide for extra-high ranges 

w% ‘TRANSIT’ SAFETY POSITION on master range selector protects meter during trans 
portation and storage 


& CUSTOM-MOLDED PHENOLIC CASE and PANEL: compact, efficient, laboratory instrument 
styling. Deeply engraved panel characters afford maximum legibility 


MODEL 120: complete with internal ohmmeter batteries, banana-plug 
test leads and operating manual. Over-all case dimensions: 5¥% x 
> 3% inches Net Price. $39.95 


PREC TSION apparatus Company, inc. 


70-31 84th Street, Glendale 27, L. 1, N. Y. 


Export: 458 Broadway, New York 13, N.Y., U.S.A. © Cables: MORHANEX 
Canada; Atlas Radio Corp. Ltd. © 50 Wingold Ave., Toronto 10, Ontario 


— 


tain stable operating voltages, even in 
applications where tubes operate con- 
tinuously under conditions which raise 
bulb temperature up to 150 C. Con- 
struction is said to provide for improved 
characteristics for shock, vibration and 
dark breakdown voltage. Typical prop 
erties (absolute values) include 


Maximum d-c cathode current, 
ma 

Minimum d-c cathode current 
ma 


Maximum bulb temperature, C 


Minimum ambient temperature, 
& 


Maximum altitude, ft 120.000 


Vibration fatigue, G 2.5 


Chatham Electronics, Division of Gera 
Corporation, 630 W. Mt. Pleasant Ave., 
I ivingston, mys 
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MACHINE-TOOL 
COOLANT-PUMP MOTORS 
ARE TOTALLY ENCLOSED 


lotally enclosed fractional-horsepower 
motor, designed especially for driving 
machine-tool coolant pumps, has 
NEMA-C end-shield for direct coupling 
to the pump; the motor can be mounted 
horizontally or vertically. Smooth con- 


tours, including a closely-fitted drip 
cover, make the motor easy to keep free 
from accumulated metal and dirt parti 
cles 

Large grease reservoirs are factory 
filled with a new-type grease highly re 
sistant to moisture and oxidatior 
Locked ball bearings receive a constant 
supply of lubricant for ten years’ nor 
mal operation 

The terminal box, separated from the 
rotor fan and windings by a welded 
baffle, offers lead protection and room 
for necessary splice connections. A neo- 


prene washer keeps moisture from en- 
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Ou x) 
U nase ved ’ 
' \ reque cy 


SupP> 





ering around dripeover lockin 


Fill OUT COUPON - ind motor through-bolt 
FOR FACTS, SAMPLES Motor is cooled by conduction and 


radiation. Internal fans maintain even 


internal temperatures by circulating air 


iyMINUM COMPANY to the cooler surtaces. Rated tempera 
oe AMERKC b oe 19, ture rise is 55 C. General Electric Co 
1.4 Alcoe Bled Schenectady 5. N.Y 
cation date Circle No. 33, Reader Inquiry $ 
steners- | preceding back cov 
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Gentlemen 


mplete * 
send comp ym fo 
aluming 


Please 


1 und sample 


of your 


Nome 
Title 
\ 


ONE-PIECE SOCKET AND TUBE 
HOLDER 


One-piece socket and tube holder 18, 


| Compeony 


‘ Addret* 
neem 
basically an adaptation of maker's 
tandard subminiature tube holder, with 
extra support lor holding the so ket in 
thre ame firm grip as the tube itself 


* Also : d 1 a 
? 


| 


-. here $: | b 


"@ thus reducing possibilities of vibration 

An Al coa ‘° ind shock differ ntiations between tube 
3 is ind socket 

Aluminuin : he socket and tube holder will grip 

° tandard Eby and Cinch button or 

ubminiature tube sockets 


Fastener 


press-ly pe 

° ind the TS or T-2x3) subminiature 
should be . tubes. It is made of SAE 1065 carbon 

. teel formed in the annealed state, cad 
mium plated, per QO-P-416 Class B 
lype II Tridite No. 8, to withstand 50-h: 
ilt spray tests. Atlas E-E Corp., Bed 
ford Airport, Bedford, Mass 
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MOTORIZED REDUCER 


Combining the advantage of integral 


j 
mie ane ating 


motor-reducer units with the versatility 
ol separ itely mounted motor Standard 
Line-O-Power motorized reducers are 
equipped with i pecially designed 
motor support) bracket. The reducer 
base supports both reducer and motor 
for easy et-up ind haft alignment 
Motor mounting bracket slots are stand 


irdized to suit all NEMA frame dimen 


YOUR GUIDE TO 
THE BEST IN 
ALUMINUM VALUE 


molding iia 


First the mold — precision 
made with faithful adher 
ence to the blueprint by 
K & J's skilled tool and die 
makers. 

Then over 100 automatic 
and semi-automatic presses 
give us the flexibility to pro 
vide fast, economical pro 
duction on large or small 
volume orders 

Send for brochure, “A 
Service to users of Com 
pression Molding 


KUHN & JACOB 
MOLDING & TOOL CO. 


1201 Southard St., Trenton 8,N.J. 


Represented by 
5. C. Ullman 
55 West 42nd St., New York, N. Y. 
Phone PEnn 6-0346 


Wm. & Chalverus 
Carson Road, Princeton, N. J 
Phone 1-3170-J2 


Wm. T. Wyler 
Box 126, Stratford, Conn 
Phone Bridgeport 7-4293 


AUCUST 1956 ELECTRICAL MANUFACTURING 





DIRECT HITS 
REQUIRE PERFECT 
CONTROLS 


...and Radio Receptor Selenium Rectifiers 


help make that accuracy possible! 


Powe ipply and The timing ind precision of | 4 Naval euntire 
ee mmenannae depends on comple x fire control systems for which 
ar aia on. a Radio Receptors customer, Belock Instrument 

: geting say Corp. manulactures powei upply ind amplifier 

cabinets. Five Radio Receptor power rectiliers are 
included in each unit: beea the manufactures 
knows that rugvedne lone iy and reliability are 
ilways prime teatures ol every Reo. stael 

On target with the fleet ind in hundreds of other 
ipplications for government and industry, Reo 
rectifiers constantly prove they can pass the stiffest 
requirements with flying colors. If you have a prob 
em involving rectification ubmit yout pee 
lo our engineerin department We'll be glad to 


make recommendations. without obligation of course. 


Semiconductor Division 


RADIO RECEPTOR COMPANY, INC. 


Radio and Electronic Products Since 1922 


240 Wythe Avenue, Brooklyn 11, N. Y. © EVergreen 8-6000 
Pere Radio Receptor Products for industry and Government: Selenium Rectifiers *« Germanium Diodes 


Thermatron Dielectric Heating Generato % Pre « Communicatior Radar & Navigation Equipment 





AN 3057 dae 
= | 


CABLE CLAMPS 


ee 1) 


TELESCOPING BUSHINGS 


DUMMY 
RECEPTACLES 


JUNCTION SHELLS 


K 


2245 


DUST CAPS 


(: 17530 20 (°) 23 


(A 


CONDUIT FITTINGS 


Plastic pro 

tective dust AN3058 
caps for ell 
AN types end 
sizes of 
connectors 


( . BONDING RINGS 
ANSIII 


Get the complete 
story. Write 
TODAY for Cannon 
AN Bulletin! 


HOW THEY ARE USED 


allem) Mes Mela prevent twis 
or pulling of soldered connection: 


assist in moisture protection 


Eliminate need for taping or wrap 


ping wires. Keep dirt, oi! and 


Pit e-ml amelie aL 


Accessories in the AN Series 
were designed to take care of secondary 
special needs. You'll find the Cannon 
line complete... featuring the same high 
quality in materials and workmanship 
that characterizes Cannon “AN” Connectors . 
adaptable to all makes of AN connectors 
and to other connectors made by Cannon. Ask 
your industrial electronics distributor. 


Fast delivery from the factory and 


at Cannon Service Stores in Los 
Ange les and East Haven 


Me ML Meee aL ee eg 
PUK USsMr MUU Mee) t 3 
when not in use. Give you a place 
OT MCL hs 


Eliminate cumbersome junction 
boxes, reduce costs in assembly, 
oe TC My ACT LM aT dal 
PUTED) a Mee ae 
CHM Clem ies 


CAME ACE MUTE le 
OU MU ELC Mm eT mr at 
iCal ee Cee Tt 
or without chains 


AN3058 with AN3066 locknut 

The Cannon line includes 
AN3054, AN3055, AN3056, 

PUR tsy Me ROD Mme ROL iO lst 


Used wherever there 

Mem Meee d 

between plug end bell oO 
Fe CMLL 4 


CANNON PLUGS 


ert ae eens emt eee ee ee 
Factories in Los Angeles; East Haven; Toronto, Can.; London, Eng 
Melbourne, Australia. Manufacturing licensees in Paris, France 
Tokyo, Japan. Representatives and distributors in all principal cities 


sions. Available are horizontal models 
for foot mounting and vertical and 
vertical extended housing models for 
flange mounting 

Capacity ranges: from | to 75 hp for 
any AGMA service classification. Dou 
ble, triple or quadruple reductions pro 
vide a selection of ratios from 5.06:) 
to 238:1. Foote Bros. Gear and Machine 
Corp., 4545 S. Western Blvd., 
9, Tl. 


Circle No 


Chicago 


35, Reader Inquiry Service Cards 
preceding back cover 


DUAL-RATED CIRCUIT BREAK- 
ER PROTECTS DUAL-VOLTAGE 
EQUIPMENT 


Dual-rated circuit breaker for the pro 
tection of equipment has been designed 
to operate on either of two different 
voltages, such as 6 and 12 volts d-c or 
110 and 220 volts a-c. The 


breakers have two ratings; 
) 


circuit 
for example 
and 4 amp, 5 and 10 amp, etc., with 
eparate load connections for each rat 
ing. Although most of the ratings sup 
plied to date have had current ratios of 
2:1, circuit breakers with current ratios 


of up to 4:1 can be manufactured. Min 


DUAL BATED CIRCUIT BREAKER | 


10a0 2~ 1Oao 
110V. 2k AMPS a 2720¥ * AMPS 


TRANVOOMmER 
Of OTHER LOAD 
UNE VOLTAGE 
110 Of 220 
TAP CHANGING 
SwitcH 


imum and maximum ratings are 1 amy 
and 40 amp, respectively 

Bex Lusé ol its 
operation 
unaffected by 


Dual-rated circuit breakers are avail 


hydraulic-magneti 
circuit-breaker ratings are 
ambient temperature 
able with one of three inverse time-delay 


characteristics or In an instantaneous 





PLASTICS PARTS SAVE TIME AND MONEY! 
Inserts in this cartridge case base were for- 
merly added through a costly cementing 
operation. Working closely with the cus- 
tomer, General Electric Plastics Department 
engineers redesigned the base . . . used steel 
instead of berylium for the mold . . . sug- 
gested a new high-impact styrene. RESULT? 
Now the customer can force inserts in place 
under pressure at high speed. They hold fast 
without cement because of the part’s close 
tolerances and resilience. Further cost re- 
ductions are achieved because the part's 
high-impact resistance reduces rejects for- 


we 


New plastic 


s base f 
cartridge case mo 
artment 


Depa 


merly incurred during the customer's rivet- 
ing and soldering operations. 


Where can YOU use plastics parts by G.E. 
to make a good product even better? If you 
are contemplating a new product, or are 
looking for a way to improve a present one, 
keep plastics in mind! As one of the world’s 
foremost custom-molders, General Electric 
has helped scores of manufacturers improve 
product performance and appearance, real- 
ize important cost savings. G.E.’s custom- 
molding service will be happy to help you in 
engineering and developing your products 
—through plastics. 


Write today on your company 
letterhead for a free copy of “The 
G-E Plastics Story,” containing 
stimulating case histories of how 
customers profit through plastics. 
Just write: Plastics Department, 
General Electric Company, 
Section 6X5C1, Decatur, Ill. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 





ackage design laboratory—our 


ngineers will welcome your 


Yy ~ 
i: »] 7 
LAD equests for -s _— 
7 es | - 


amples of containers designed 


D. ship your product safely. 


emember— 
J 

Le). laboratory is available at 
o cost or obligation—we are 


G lad to be of service to you. 


SHIPPING 


SUPERS 


CONTAINERS 


1440 WEST list PLACE, CHICAGO 8, ILLINOIS 


trip form. Maximum voltage is 480 a- 
125 d-c. Heinemann Electric Co., 99 
Plum St., Trenton 2, N.J 
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MEDIUM-DUTY POWER 
RELAYS 


Motor start y l ter loads ind luad 
eireuit ee ! last positive witel 


pool ac or d-c power, are ariong the 


itl 
ippl cations of a series of medium-duty 
power relays. All coils are Formve: 
wound, baked varnish impregnated to 


r 


protection ivainst mechanical i! 


moisture damage Use is made of pure 
silver contacts (14 in. diam) rated at 
10 amp, 115 volts 50-60 cycles, non 
inductive load. Contact pressure, tactor 
adjusted: minimum of 25 gm. Dimen 
sions: 2%s long, 142 wide, 1'46 in. high 
Mounting: two 6-32 tapped holes on 
in. center. Line Electric Co., 1407 Me 
(larter Highway, Newark 4, N. J 
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SEALED ROLLER PLUNGER 
SWITCH HAS HIGH CAPACITY 


Sealed, roller plunger, high-capacit 
switch handles inrush currents as high 
a 15 amp The switch (designated 
BAFI-2RON8) is) made oil-tight’ b 
pecial integral O-rings around the 
bushing and plunger and a ring-type 
eal between the cover and the housing 

Other features include an actuator 
that is feld-adjustable through 360 deg 
to allow operation from any direction 


corrosion-resistant, long-wearing steel 





LISA Cc 


TATE FIR aa! 
FA 


y 


Core quality is no longer your worry—it’s ours, for we guarantee performance 
of our tape wound and bobbin cores to mutually agreed upon specification 
What’s more, you can specify a host of extra Magnetics, Inc. exclusive 
features. These include the Aluminum Core Box*, to withstand the rigors of 
temperatures to at least 450°F., vacuum impregnation, heavy winding stre 
and vibration—and the color-coded bobbin core, for error-free handling in 
storage and assembly 


Se 


Why not write today for your copy of Catalog TWC 100-A? And if you 


have an application problem, our sales engineers are ready to provide you Magnetics’ bobbin cores, {00, 


with expert assistance. Maenetics, Inc Dept. ELM-29. Butler, Pennsylvan 


SPohant Pending are performance-puaranteed! 


MAGNETICS inc. 
_ ss es a CABLE: Magnetics 





cs aie roller; and a heavy piunger pushing 
MOLDED precision +: \00: 00s 
screw terminals allow for fast installa- 
tion. The aluminum enclosure protects 
costs Ou LESS 7 the switching unit from physical dam- 
a age; it also provides a means for 
= . = mounting and for conduit connection 
a The switch is available with the 
actuator positioned either to the right 
lor left. Contact arrangement is single 
pole, double throw. Micro Switch Diy 
Minneapolis-Honeywell Regulator Co 
Freeport, iil 
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EPOXY LAMINATE HAS 
HIGHER BOND STRENGTH, 
LOWER WATER ABSORPTION 


Added to a line of glass-base sheet 
laminates bonded with an epoxy resin 
is an epoxy laminate, identified as 
Grade G-10-865. Similar to the com- 
pany’s Grade G-10-860, it is said to be 


superior in its lower water absorption, 


WHY WASTE COSTLY MAN- 
HOURS MACHINING METAL 
OR PLASTIC TO CLOSE 
TOLERANCES? 


Ata fraction of the cost you ean 
buy your part MOLDED of plastic 


to the same exacting requirements, 


bor example, examine this en- THICKNESS 
larged photo and consider the + .001 
: : . — .000 lower dissipation factor, and higher 

tolerances required in this one es r rs , 

eae ‘ ” 2 HEIGHT pone sirengin, anc o mee require- 
piece, A long. ments of MIL-P-18177 
Th. ii i ae ae The new material is designed pri- 
Phe machining for such a part i , a es I ca ae 
uses. Properties (14-in. thick specime 


unless otherwise noted) include 


done just once — by craftsmen in 
precision machining and mold de- 


sign. From this mold, your parts 
. Flexural strength, psi, 


are turned out in quantity —a hun- icici aia 


dred, thousand, a million — using 
the plastic best suited to your use. 
The first and the last pieces of any ee ELIMINATE Impact strength, ft-lb per in 
edrilling or Retapping after Saale 144 
Spraying, dipping, plating or ¥ 
anodizing. ater absorption, per cent gain 


Cond I | ] 5 followed by 
Write for more information: PUT IN A POLY-PLUG ; 


Cond. D-24/23 


Lengthwise 72.000 


Crosswise 63,000 


run will have the same quality as 
the most accurately machined part. 


-. . After processing, plugs are 
if you have at problem im the holes leaving them clean and ready for Bond strength, lb 


° , assembl . 1 
production of parts, send us mony i Cond. A, % in. thick 


Poly-Plugs are pliable plastic 


. ¢ . - Be threading, low cost and may be reused 
all information necessary for Y Dissipation factor, 1 m 


as many os 20 times 


. Sized for standard taps. Write for Cond. A 0.0119 
a complete quotation. mn 01) 


ture and sample 


Dielectric strength, vpm 
Affiliate of Mason, Shaver & Rhoades, Inc ; ea 
' (Perpendicular to lamination 


} 
P 1248 Fifth Avenue, East McKeesport, Pa. in oil) 
(Pittsburgh District) Cond. A, Ye in. thick 


Arc resistance, se 


Cond. A 


ee Dielectric constant, 1 m¢ 
py ) PLASTIC MOLDED PARTS, INC. Cond. A 1.80 
M 
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Compare 


“eee 


eamecd youll buy 


VALVATL Fe 


Single Solenoid Speed King built to 
JIC standards. Guaranteed against 


coil burnout for life of valve. 


Write for free 
copies of new 
Valvair bulletins 


alvair 


READER IN¢ 


bial 2S wi pit: 


Perhaps you’re puzzled over which make of valve to buy. 
Or confused by a welter of unsupported claims. Some valves 
feature this advantage, some feature that. 

But put them all together. Sift fact from fallacy. Match 
actual performance records. Compare quality, workmanship, 
guarantee—and you'll arrive at one inescapable answer. It’s 

Valves by Valvair. 

Add to this Valvair’s alert sales-service organization in all 
Valvair’s 
requirements in air, hydraulic 

pecify Valves by Valvatr 
Valvair Corporation, 454 Morgan Avenue, Akron 11, Ohio 


leading industrial area 
stock. No matter what your 


rapid delivery from 


and vacuum control valve 


Representation in: Baltimore « Bir 
Cleveland « Cranford, N. Jj. e [ 
Houston « Indianapolis « Kansa 

Milwaukee « Minneapolis « Mur 


Pittsburgh « Portland, Ore. « 





' 


506-CE 


Zo HEAVY Dp 


UTY WORK! 


everest Electrical Services 


JONES 


Plug with Cap 


f_D 


vocket with deep B acket 


pocket contacts of phosphor bronze, knife switch t 


cadmium plated. Made in 2, 4, 6, 8, 10, and 12 con 
path from terminal 


ycket block 


and terminal to ground Caps 


Plug and « nterchangeab\ and 


bakelit« 


im caps 
Cap insulated with canva 


or BULLETIN 


See New Developments at the WE 


HOWARD 


at Oe a 


Tele) 441 +) 
eA OL LL as 


25 Amperes per Conte 
Circuit Characteristic 


ype, cadmium contacts hard bras 
and socket 
and brocket te 


bracket Termina 


plated 


Plug 


toct Piug polarized. Long leakage 


| parkerized ‘rust- proofed 


connections most accessible 


for on iin 


SCON Show Booths 614-615 


B. JONES DIVISION 


CINCH MANUFACTURING CORPORATION 


an 


SUBSIDIARY OF 


Plastic Capacitors HIG H vO 
|e | 
hos unis are representative ot ur complete DOVER 


ranging from 2,000 to 75,000 Volts 


Small size 
Standard power packs are available 
meet the requirements of most manutacturers 
Special power packs can be 
unusual electrical and mechanical specifications 
Features 
@ hermetically sealed 
© tubes 
placed in the 


can be v 


field 


We invite 
¢ Cite Ce 


your inquiries 


poriters © Poper Dielectric Capacitors 


from stock te 


designed to contorm tc 


AGO 24, ILLINOIS 
UNITED-CARR FASTENER CORP 


PACKS” | 





C 


Ask for our complete catalog on your company letterhead 


* High Voltane Power Pocks 


y 
I Lal ee 


* Pulse Forming Networks 


nc. 


2620 N. Clybourn Avenue, Chicago 14, Illinois 


uldlion resistance, megohms 
x 1% in. samples 


holes 


716 In 
tapered pins *716-1n 
on -in. centers 


Cond. A 


| OOO OO 


available ir 
sizes of 39 x 4/7 in thick 
Standard finish 


I he 


sheet 


epoxy laminate is 
with 
*s from ‘42 to *% In 


a semigloss and standard color is 


(light 


standard 


natural brown). It is supplied 


laminate or with 
both 
circuits. National 


1056 he er h st 


is either a 
sides tor 


Vulcanized 
Wilmingtor 


copper foil on one or 
printed 
Fibre Co 
99. Del 
Circle N 


39, Reader Inquiry Service Card 
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MACHINE-TOOL LIMIT 
SWITCH PASSES 6,000,000 
ACTUATIONS IN TESTS 
Ne Ww | y 


heavy-duty machine 
(NEMA 12) is 
tool 


expanded line ot Walertizh 


tool limit switche 
re ported to meet severe 
conditions, in 


dust 


machine operating 


cluding large of oil and 


L 


quantitve 
Switch shown was given 


test. It 


water i severe 


underwater operated continu 


completely submerged in) water 


6 OOO O00 


ously 


for over ictuation Without 


interruption. with the switeh actually 


reversing the actuating motor 


The 


in seven different 


ivailable 
with 19 vari 
150 different 


watertight switches are 
model 
ous contact ement 


tvle 


arrat 
with optional mount 


iddition to 


lever ind 


in bh eature claimed, in 
iture are double con 


break 


ind j 0 


the wate rtight fe 


tact pressure: faster low contact 


impact 


Waterti tel are made in a 
lude: Model 


universal -witch 


vertravel 


variety of ivi which in 


L1OOWS 


one emreun normall 


tandard 
open. one cireuit 
LIOOWN neutral 


normally 


normally ol 


position switt two circuit 


LOOW N¢ 


Iwo ¢ eur 


neutral positian 


losed ) 
ewiteh 


LIOoWDI 


opened), | 


switch normally 


LIOOWDR 


circuits 


two 


double pole 
losed clockwise 


t FACTURING 





New, exclusive end-thrust design for vertical 
and shaded-pole, sleeve-bearing motors 


ENLARGED VIEW OF EXCLUSIVE END-THRUST DESIGN 


STEEL 
THRUST 
PLATE 


LUBRICATING 
NOTCHES 


& PLASTIC WASHER 
FELT RING & STEEL WASHER 


RETAINING RING THRUST WASHER 





Reduces wear and end play — minimizes 


Number and type of washers vary with application 


Smooth, quiet operation and longer motor life result from. the 


exclusive end-thrust design incorporated in’ Kmerson-Electric 


sleeve-bearing motors, for thrust applications 


The face of the new-design steel thrust 


slotted 


plate is provided with 
In operation, the lubricant 


lots. Thi the 
felt-ring lubricant to be carried to the thrust surface. Continuou 


three lubricating notches 


saturated felt ring ‘‘bellies causes 


up through the 


lubrication is thus assured — longer, noiseless operating life result 


Emerson-Electric 


the 


end-thrust feature is another 


It 


motors have 


This exclusive 


engineering highlight illustrates once more reason why 


Emerson-Electric been the wise choice for power 


driven equipment for more than 60 ye 


Emers 


BRANCHES: NEW YORK / ll Pa 
PHILADELPHIA (Secar >A. 868 Quince Lane 
S ANGELES 4 4) rs 


*a©rs 


on-Electric ¥ 


MICH., 1375 E 
IOWA, 617 Brady Street 


DETROIT 7 
DAVENPORT 


Jeffersor 


ski Road 


Starting failures and burnouts 


Call on Emerson-Electric 
motor-drive specialists 


Che combined experience of Emerson 
Klectric drive 


ivailable to 


motor specialists is 


designers and manufac 
turer of motor-driven 
his valuable issist”’ from Mmerson 


Kleetri profitably 


apphances 
can be ippled, 
whether 
ing for performance 
Write for Bulletin No 
EMERSON ELECTRIC 
: 41, Mo 


designing or redesign 
snles 
rH 
MEG. CO 


you re 
ind 


lad 


of St. Louis « Since 1890 


YRACUSE 


CLEVELANI 


N.Y 
OHIO 15% 


4 Oakley Drive 
Rockland Ave 


Ratterman Ave 


Ave 


INCINNATI J1, OHIE 





(double pole switch two circuits 
closed counter-clockwise), LIOOWTR 
(three pole switch—two circuits closed 
clockwise, one counter-clockwise), 
LIOOWTL (three pole switch—two cir- 
cuits closed counter-clockwise, one 
cloc kwise). 

All circuits are isolated. R. B. Deni- 
son Manufacturing Co., 102 St. Clair 
Ave., N.W., Cleveland 13, Ohio. 
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66 FRAME MOTORS 


New motor series, designated Frame 
566, has a base designed to give the 
shaft height and location of mounting 
holes of a standard 66 frame. An over- 
sized bearing on the shaft end makes 


STANDARD-CIRCUIT 
RR ne ah ger atone 


be available as a produc tion model 
For the FIRST TIME, ANYWHERE and for a LIMITED TIME ONLY Motors can be furnished with Type C 
... Aerovox makes available through its nation-wide distribu. = '™ oe . "a pp —- qos! 
tors, a complete Standard-Circuit Module Kit at an attractive “"“losed fan-cooled, and explosion-proo 


i i Gesipns, i¢ oe ee ‘ orp 510 
introductory price. You can save almost 25%. Note the con- : - = bk 2 : ae Corp., 51 
tents itemized. WG g 
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Aerovox Standard-Circuit Modules enable busy design engi- 

neers, prototype technicians, experimenters and special- 

equipment builders to work up breadboard layouts without SEQUENCE VALVE FOR AIR 

need of designing, collecting, wiring and testing various com- CIRCUITS 

ponents. Just plug in the Modules. Individual Modules or com- ; 

plete Kits are available ONLY through Aerovox distributors, cdnencne'ty seal a8 ‘Types TD 
© and WV. The valves provide for a preset 

Seven KIT CONTENTS pattern of operations to be automatic 

Standard-Circuit Modules: Printed-Wiring Module Breadboard: ally carried out by a machine after the 


1 DC Regulator, 1 Video Lim- 12-position. XXXP phenolic. Etched copper 
iter, 1 Low Level Cathode Fol- conductors from each riser position, and 
lower, 1 Dual Cathode Follower with etched copper printed buses sround 
or Video Mixer, 1 Intermediate outside perimeter for filament, ground and 
Video Amplifier, 1 Video Driver B plus. Special eyelets at each riser posi- 
Amplifier, 1 Multi-Vibrator tion take banana plugs for jiffy connections. 


Banana Plugs: 50, to accommodate jumper-cord connec- 
tions. Module Catalog, instruction Manual, Plastic Case. 


Aa Fast! Take advantage of the introductory price. Order from your 
local Aerovox distributor. If you wish, we shall send the name and address, 


operator inittate the evele vlinder 

AEROVOX CORPORATION ‘ = bye rin wane? by aac or time 
———— ind their action interlocked in the 

DISTRIBUTOR SALES DIVISION, | pag ae te 

NEW BEDFORD, MASS. : - _ ition, when a pilot valve i 


il provide the retrold re 


In Canada; AEROVOX CANADA LTD., Hamilton, Ont. control) valve with air throug! 
Export: Ad Auriemao, 89 Brood S!., New York, N. Y., Coble: Auriema, N. Y. ope fin e head reversing the 
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in radar load /solators, too 


CRUCIBLE PERMANENT MAGNETS 


give maximum energy... minimum size 





Special applications, such as radar load isolators, demand compact but powerful 


magnet assemblies. And this is but one of the many places whers 
energy product provided in Crucible Alnico magnets pays off 
These Crucible Alnico permanent magnets can be sand cast 
investment cast to exact size, shape or tolerance requirement 
from a mere fraction of an ounce to hundreds of pound 


The design and production of permanent magnets has been 









since Alnico alloys were discovered. It’s one of the good reas 





people bring their magnet applications to Crucible. Why don't 


Company of America, The Oliver Building, Mellon Square 






first name in special purpose steels 





Crucible Steel Company of America 
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NEW-a complete line of 
socket screw products 


HOW NYLOK® LOCKS: 


BEFORE ASSEMBLY. The nylon pellet projects slightly beyond male AFTER REMOVAL. "Plastic memory” of pellet has expanded impressed 
threads. When assembled, female threads will be impressed into it. Pellet the jreater diameter than screw threads. Screw can be used 


ks effectively whether tt . seated ’ ‘ repeated ' se memory keeps threads 3! nck 3 





«Spy ER irae bP es 
amen nnnnTtdinaemeesettaanenmean aitetialinemanenemineantal 











self-locking UNBRAKO 
that won’t work loose 


They simplify design and 
save production time 

















UNBRAKO socket screws are now available 
embodying the Nylok * self-locking principle. 
Nylok provides a truly practical new solu- 
tion to the problem of making screws 
self-locking 

An UNBRAKO screw with Nylok is a single 
self-locking unit. No auxiliary locking de- 
vices are needed. Just thread the UNBRAKO 
into any tapped hole. Seated or not, it locks 
positively wherever wrenching stops. The 
tough, resilient nylon pellet forces mating 
threads together and holds tight. The screw 
will not shake loose. 






Socket head cap screws. Standard Socket shoulder screws. Standard 
You save production time when you build ; 
sizes 6 to 1 in. sizes “4 to % in 









products with self-locking UNBRAKOs. And 
you get greater simplicity in design with less 
bulk and weight. The number of parts you 
must assemble to achieve full locking action 
is reduced to the absolute minimum. Lock 
washers under screw heads are no longet 


necessary. Costly wiring of cross drilled 










heads is eliminated. So are cotter pins and 
complex multiple set screw installations 
Self-locking UNBRAKOs are completely re- 
usable. They have uniform locking and 
installation torques—with no galling or seiz 
ing on mating threads. They successfully 





withstand temperatures from 10° to 250° 


And, on properly seated screws, the pellet Socket pressure plugs. Standard Socket set screws. All standard point 


sizes Vs to 1% in types. Standard sizes 6 to 1 in. 


acts as a liquid seal. 





Self-locking UNBRAKO socket screws come 
in a complete range of standard sizes and 
materials. See your authorized industrial 














distributor. Technical data and = specifica 
tions are detailed in Bulletin 2193. Write us 
for your copy today. Unbrako Socket Screw 
Division, STANDARD PRESSED Steet Co 
Jenkintown 9, Pa. 


> 

















°T.M 


Reg. U.S. Pat. Off., The Ny lok Corporation 


UNBRAKO SOCKET SCREW DIVISION 


STANDARD PRESSED STEEL CO 





Flat head socket screws Button head socket screws 


PENNSYLVANIA vas 6 ta a 


ara z 






JENKINTOWN 


6 to 


TEXAS INSTRUMENTS 


HERMETICALLY SEALED RESISTORS 


PRECISION DEPOSITED CARBON TYPE 


Built for hard service far exceeding MIL-R-10509A specifications . 


with + 1% resistance tolerance high stability over te mperature range and 


under overload, these ruggedized resistors give top performance in extreme 
environmental condition Texas Instruments hermetically sealed resistors 
ire leakproof, trouble-free, and fully insulated 


Featuring low negative temperature coefficients, TI hermetically sealed 


resistor ie precision manufactured, ideally suited for automatic assembly 


application Under operating 


condition threse perio tint RECOMMENDED DERATING CURVES OF Ti 
how ne r|j ible we re coeth HERMETICALLY SEALED LINE 

DEPOSITED CARBON RESISTORS 
cient and noise level 


Cur A vative ratin ‘ " 
Mas produced to the ame vive Comers ane equivalent 


exacting tolerance and qualit Curve 8 —High rating con be applied 


where o 3% permanent change 


standards Pexas Instrument 
Industrial Line ind MIL-Line 


depo ited carbon resistors pro 


in resistance con be tolerated 


vide exceptional accuracy and 
reliability throughout a wide 
range of applications. For in 
creased reliability it eco 
nomical prices design with 
I'l precision resistors. All three 
types are available in five size 

from watt to 2 watts with 
resistance values from 25 ohms 


to 30 megohms 


FOR COMPLETE DATA, WRITE sa 
FOR BULLETIN DL-C 539 TEMPERATURE 


wm ILEXAS INSTRUMENTS 


a 
IP ) i | * ea a TS D 
AU 600 41 AVENUE DALLAS 9 


valve. E.xhausung tne pilot valve circuit 
returns the retrold valve to its normal 
position 

Three types of valve heads contro] 
these valve MV retrold valves have 
immediate wtuation and immediate 
reversal. The TD sequence valves have 
delayed actuation and immediate re 
versal. The WV sequence valves have 
immediate actuation ind delayed 
reversal 

Available models include straightways 
and three-ways, normally opened and 
normally closed, and four-way types 
Mounting: base line mounting, in sizes 
1, to 1'4 in. sizes. In addition, in-line 
models are built in 2 in. size for MV 
type operation. Ross Operating Valve 
Co., 133 E. Golden Gate Ave., Detroit 
3, Mich 
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PAPER BASE PHENOLIC 
LAMINATE HAS LOW COLD 
FLOW 


In addition to its cold flow properties 
Phenolite E-2040, a paper-base sheet 
laminate bonded with a special phenolic 
resin, features low moisture absorption, 


good dielectric strength (both perpen 


dicular and parallel to the laminations), 
ind good hot punching and shearing 
characteristics 

Grade E-2040 is available in sheets 
up to 39 in. x 47 in. and thicknesses of 
from 0.010 in. to 14 in. Color is natural; 
finish dull Physical ind electrical 


property include 


bk lexural strength psi 
ested flatwise 
Cut lengthwise in. thick 31,000 
Cut crosswise is In. thick 26,300 
Impact strength, ft Ib/in 
lest edgewise, cond. E-48/50 
Cut lengthwise in. thick 0.60 
(out crosswise ~ in. thick 0.56 
Dielectric constant, | me 
Condition A iw in. thick 4.56 
Dielectric strength, vpm 
Perpendicular to laminations, in oil 
i in. thick 1030 


megohms 





check these features of the 


Supe’ SHADED POLE MOTOR 


for air conditioning and 
air moving applications 


UNI-SPUN* STATOR FRAME 
for maximum rigidity 


HIGH DIELECTRIC slot insulation 


and extra varnish treatments 


i) AL-SPUN* ALUMINUM ROTOR 
CAGE for maximum conductivity 


P| DIE-CAST END FRAMES... sturdy, 


lightweight, corrosion-resistant 


BEARINGS widely spaced, 


amply dimensioned 


rs AMPLE OIL RESERVOIR... 


positive oil circulation 


SHAFT precision ground to 
vA ik 
controlled surface finish 


) MOUNTING absorbs 


vibration 


) ADVANCED DESIGN, quality 
materials, and up-to-date 
manufacturing methods 


paar give your product FINISH ... moisture and 
abrasion-resistant 
these sales advantages 


Sales-wise, these 10 super shaded pole motor fea- 


*Reg. U. S. Pat. Off 


tures mean long life, quiet operation, high operating 


efficiency and lasting good appearance. 

Our 41 years’ experience in the household appliance motor 
field is available to help your company get the full benefit of 
these features. Our district engineers willbe glad to call on you 


Exterior view. Attractive appear- 
THE LAMB ELECTRIC COMPANY KENT, OHIO 


ance is combined with goed 
Leaside: Ontario functional design. 


In Canada: Lomb Electric Division of Sangame 


AL-SPUN* ALUMINUM SPECIAL APPLICAT 
UNI-SPUN* ROTOR CAGE 
STATOR FRAME Heat-treated for lowest rotor 
Anchored laminations, ample losses. Integral cooling fan M oO 7 oO R Ss 
beck iron, strong pole tips and vented core. Dynamically 
mean core rigidity, better heot balanced. 
dissipation, quiet operation. 


itOwn 
FRACTIONAL HORSEPOWER 
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Who Gets the Order—and Why? 


If you're the person responsible for buying your company’s 
springs you know why. You know the price should be right... 
equal or better. But you know that price isn’t the final factor 
either. You've found that dependability of the supplier is of 
greater importance. His delivery commitment ... his assured 
uniformity of quality product .. and his engineering and 
manufacturing organization that can help solve unusual prob- 
lems that so often save time and final costs. It’s these things 
that spring buyers keep in mind when the supplier's name is 
put on the order 

Lewis’ name goes on the “P.QO.’s’’ of so many large com- 
panies for one or maybe all of the reasons mentioned above. 
We're proud of that-—and we are certainly going to make sure 
that all of our present and future spring buyers have the same 
important reasons to put “‘Lewi on the order and more 


too, if we can find them. How can we help you ? 


LEWIS SPRING & MANUFACTURING COMPANY 
2646 W. North Avenue, Chicago 47, Illinois 


o Pi Ree 8.8 8 | a 
= SPRINGS 


The tinest light springs and wireforms of every type and material 


in cs in imple 
tapered pins with 4% centers 
Condition A 

Rockwell hardness 

Cold Rockwell, M seal 

Hot Rockwell, 60 se« 
National Vulcanized Fibre Co 1056 
Beech St., Wilmington 99, Del 


| 000.000 
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SUBMINIATURE TEFLON 
LEAD WIRE AVAILABLE 
IN EIGHT SOLID COLORS 


Now commercially available is a high 


temperature mintature lead desig 
nated “DOT 
Lhe Deflon-insulated 
available in sizes from 
AWG, in eight solid color 
its reduced diameter DO 


cellent lead for lip-ring assemblies 
The Teflon insulation is said to be un 
flected by high tolding temperatures 
‘ ountered during the fabrication of 
the lip-ring issembly Hitemp Wires 
Iii 26 Windsor Ave Mineola, N. Y 
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ACCELERATION-SENSITIVE 
SWITCH OPERATES 
AT PRESET “’G” LEVEL 


Suitable for ist where instruments, 
controls, or safety device ire required 
to operate at a prede termined acceler- 
ition level, acceleration-sensitive switch 
ha i snap-acting switch element cap 
thle of being set precisel manufac 
ture, to open or close when the desired 
level is reached 

Two basic stvles are available: a 
momentary-contact unit that operates at 
the rated ee level ina ipes hack lo 


its initial position when the accelera 





WN-5082 CELLS 
ON 5" 5’’x 4" ALUMINUM PLATES 
3-PHASE BRIDGE 


40 60 
AMBIENT TEMPERATURE, °C 


NEW WESTINGHOUSE 
HIGH-POWER 
SILICON RECTIFIER 


L775 amperes d-c... 
300 volts PIV 


Highest power silicon rectifying cell commercially 
available... that’s the Westinghouse WN-5082! 


Ambient temperatures present no heat problems for 
these silicon cells—units operate in temperatures 
up to 175° C. Curve below shows forced air cooled, 
three-phase bridge rating 


This diode is ideally suited for railway, elevator, : 
welder, battery charger and other industrial 
high-power application 


Production quantities are available immediately. 

Kor more information on the WN-5082, or any other 
ilicon rectifier requirements, regardless of voltage 
and current, call your nearest Westinghouse 
apparatus sales office. Or write Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J 


WATCH WESTINGHOUSE ! 


WHERE BIG THINGS ARE HAPPENING TODAY! 





ae 
tion falls below this level, and a man 
ually reset unit that latches in its oper 
ited position until the reset button is 
pushed. Both styles are available in ex 
plosion-proof case, or in a hermetically 
sealed housing. Models with integral 
time-delay are also available 

These switches are rated at 30 volts 
| amp inductive or 2 amp resistive load 
They can be furnished to operate at any 
level from 2.5 to 15 g absolute with pre 
cision of 0.2¢; higher “g” ratings 
are available on special order 

Frequency range is 0 to 10 eps 
shock resistance is 25g for 11 millises 
on all three axes. These switches are 
designed to function through a_ tem- 
perature range of 60 to 180 and to 
withstand 100 per cent humidity at 
160 F. Maxson Instruments, Div. of W 
L. Maxson Corp. 47-37 Austell Place, 
Long Island City 1, New York. 
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PNEUMATIC TIMER FOR AU- 
TOMATIC CONTROL CIRCUITS 
SOLVE 


Applications of pneumatic timer in- 


clude use in automatic control circuits 


Sub-assembly plug-in including machine tool sequencing. De 


signed for heavy duty applications, it 
PRO B L E M S has a time delay of to 180 sec, with 

in accuracy of 10 per cent of the 

Wherever rack and panel connectors are needed, specify 

Blue Ribbons for outstanding performance. Blue Ribbons 

provide easy, smooth insertion and extraction even in 

blind entrance locations. Contacts are self-wiping, 

elf-cleaning, flexing members that provide double contact 

action at all times. Blue Ribbons are tough, durable 

connectors with proved ability to take abuse—offe1 

outstanding reliability. Dielectric material is diallyl 

phthalate; all contacts are gold-plated for best 


electrical performance 


AVAILABILITY. St: ngular Blue 

Ribbons are available in 8, 16, 24 and 

32 contacts, guide pin or barrie: 

polarization. Micro-Ribbons (size 

reduction shown above): 14, 24 and 36 

contacts. Circulars (shown right, half , selling trongbox coil on the magnet 


size) offer a compact arrangement of . 4 structure reduces coil failure by exclud 


50 contacts for special applications ' ing dirt and moisture, and protects the 


windings from slipping screwdrivers 
and other mechanical damage. 
AMPHENOL ELECTRONICS CORPORATION Cast frame rigid construction resists 
chicago 50, illinois shock and vibration and provides a 
Canada: AMPHENOL CANADA LIMITED toronto 9, ontario 


19% PILECTRICAL MANUPACTURING 





what makes this fastener 


DIFFERENT? 


Several things. Rollpin® is a slotted, chambered 
cylindrical prin pin which drives ea ily into a 
ee. hole drilled to normal production standards. It 
a locks securely in place, yet can be drifted out and 
| reused whenever nec uy. This eliminate 
pecial machinin tapping ind the need tor hol 
reaming or precision tolerances, Rollpin replace 
taper pin traight pins and set screws; for man 
ipplications it will serve as a rivet, dowel 


hina pin, Cotter pin on top pin 


And here mother difference that make Kollpin 
the quality fastener in the field; ESNA quality 
control builds consistent strength and 
performance into every Rollpin. Rollpin s 
uniform as to shear strength, dimension 


hari ind insertion and removal fore 


HOW YOU INSERT IT 


ES 


Locks securely in place without ‘ Removes readily wit friff 


Drives easily by ft 


linder ndary locking device; w 


ict ading, stre 


HOW YOU SAVE 


iy ie for Rollpins than tors 

roo ed or dowel pin Installation 

than for any fastener requirin 
rag locking operations 

Becauseof their tubular shape 

than solid pins. Production mainte 


Kollpins thes do not loosen and b 


iction the; tend oe 0 J ELASTIC STOP NUT 
Sey an NEN, WRN esa = On eS aT | CORPORATION OF AMERICA 


the necessity o Hing or u 
Dept. R40-822, 2330 Vauxhall Road, Union, New Jersey 


AATERIALS AWN 
Here is a draw 
Pride sti¢ pr bulleti What self locking 


Standard Rollpin ire made trom ca I md 

] | you suggest? 
1720) corrosion resistant tee] ! iso tilable 
1 Nome 
err lium coppel uw ¢ koepti hit 

Fi 

resistance to corros! rm 
etic, and non Street 


ty) MO in rho ici st | City Sint 





stable timing element and housing. for 


“7 prevention of misalignment and better 


accuracy 

Q ‘@ All wiring terminals are accessible 
Conded, is ‘4. af hl Gur from the front of the unit and are firmly 
HEADQUARTERS mounted on plastics supports. A filtered 
mt) | by GOSHEN RUBBER pr vertical air intake, in an enclosed ait 


. ~~. 


pace, helps prevent dust from entering 


the orifice to change time intervals or 
NATURAL affect the operation. Use of carefully 


SYNTHETIC elected materials has minimized the 
4 & SILICONE effects of change in humidity and 


atmospheric pressure 


RUBBER PARTS Operation of the timer can be 
When you need trouble-proof adhesion between AND COMPONENTS changed from on-delay to off-delay with 


a rubber compound and metal, count on GOR- only 


° 
% 


a screwdriver: no extra parts are 


BOND, Goshen’s exclusive bonding process. It's yotom needed, The timing element with timing 
tops for bonding rubber and metal to meet today’s 2 contacts is available independently for 
exacting tolerance, materials and performance mechanical connection to manufacturer 


specifications. We'll gladly work with you on even TO YOUR EXACT ize O through size 4 contactors and also 
the toughest bonding problem. SPECIFICATIONS for separate use at user's diseretion 


Units can be supplied with a maxi 
: This is GORBOND mum of two instantaneous interlock 

This 8-page brochure and handy file . Optional enclosures are NEMA type 1 
folder tells how Goshen Rubber this combining veneral purpose, NEMA type 4 and 
can help you. Send for your | ese of rubber and metal, water or dust-tight, and NEMA type 

free copy today. in a unit having the - 1 group D enclosure. Timers will 

a Mad weet) oan desired properties of available for operation at standard 


strenath, resiliency, i 
1916 + 1996 gth, resiency, in 


! ( ‘ (rene ‘ 
sulation, and longev ef ind tre juenede neral Ele 


ity to meet ( ».. Schenectad a 
specific service re rcle No. 46, Reader Inquiry Service Card 


CUSTOM DEVELOPMENT AND FABRICATION SINCE 1916 
Ta Ll 


2866 S. TENTH ST GOSHEN, IND Sweet's Product Design File 


MINIATURE TEFLON COAXI 
AL CABLES 


l seful where cable must withstand 


where does extremes of temperature, or corrosive 


at abrasive action complete line ofl 
COoOTO-COIL mintature Teflon coaxial cable include 

Types K-256, K-257 and K-258. Suited 
lor tisé in aireratt and guided mii ile 
applications, the cables are said to be 


(qu ne here? 


only about one quarter the diameter 


Lightning speed business ma 
chines are a bookkeeper’s best 
friend. And in many of the finest 
precision instruments, Coto 
Coils make amazing rapidity 
and accuracy possible 

If you use coils, Coto-Coil 
can solve your difficult problems 
of design and production 


) 


Send details t of comparable conventional RG type 
et provide the same impedance char 


COTO-COllL CO., Inc. wteristics as standard types. Manufa 


tured in three impedance ranges (50 
63 Pavilion Ave., Providence ' 70 and 93 ohms). they are said to 
exhibit extremely stable characteristics 
when operated at temperatures up to 
roo ¢ 
gt©! Slo The coaxial cables are insulated with 
g 4 Teflon (tetrafluoroethylene) dielectric 
The standard jacket is monochlorotri 
fluoroethy lene jacket are ilso avail 
able made of Teflon or of impregnated 
fiber glass. When supplied with im 
pregnated fiber vla s jackets the cables 








GROSS NATIONAL PRODUCT 











oe? 
a® 
ee® 
.? 
eee? 
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Bae eS) ii 8 
INGOT PRODUCTION 


Now! you can grow 
with your markets 


\ } nS ( pr 
forw 
1. Making available an adequate and dependabl 
source of supply for Type 430 stainless steel 
2. Reducing the base price of Type 430 sheets to 
provide you with savings of $200 per ton as 


compared to Type 302 stainless sheets, 





M { ind fabr pr 
ly Yr} | 
lype 4 
I v per pr 
re n M 
30 Mi k { ie | DD 
Thi ( ! a i 
P} I Cr)} ly} 
Type 430 sheets are immediately available for delivery without restriction 
We are supplying the 18-8 grades against rated orders only 
- * s , 
Washington Steel ¢ , 
SI Send for your copy, “Care 
4 ° os 
Corporation $ and Use of 430 Stainless 
8-BB WOODLAND AVE., WASHINGTON, PA. 
k 2034 
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Aya 1 Cmall 
Shoe Motore 


Selected for fuel computers and indicator transmitters 
on Stanley Cockpit Procedure Trainers 


Duplicating operation n il jet plane in fligl 


the 

motors 

lution { You control 
problem Oo W rite 


for data 


the complete line of Barber-Colman motors includes unidi 
rectional, synchronous, and reversible motors up to 1/20 hp 
With and without reduction pearing open or en . 
: : eons: 

~ 


closed types. Expert engineering service available to 
help you get the exact motor for your application Ss 


Write today for free copy of new Catalog F-4271-6 ; 2 
Barber-Colman Company 


DEPT. H, 1203 ROCK STREET, ROCKFORD, ILLINOIS 


Small Motors «Automatic Controls «industrial Instruments Aircraft Controls eAir Distribution Products 


Overdoors and Operators. Molded Products.Metal Cutting Tools.Machine Tools. Textile Machinery 
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will withstand temperatures up to 200 
( Both the conductor and the braid 
ire Of silver-plated wire. To simplify 
installation, maximum outside diameter 
of all three types is 0 135 in 0.005: 
cables are color-coded according to im 
pedance 0) ohms, white; 70 ohms, 
yreen 93 ohms. gra Federal Tele 
phone and Radio Co., 100 Kingsland 
Rd.. Clifton, N. J 
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ELECTRICAL CONNECTOR FOR 
MINIATURIZED EQUIPMENT 


Miniature electrical connector the 
Pygmy ” has been de veloped for use 
in miniaturized electronis equipment 
Phe connector will be available in both 
A” and “E” styles; in a series for pot 


ting with jam nut receptac le ind 


with hermeticall ealed rece plac le 
Both a double stub quick action thread 
ind a three-poimt bayonet lock will be 
offered, Resilient inserts will be used to 
resist vibration effect 

The standard size 20 gold-plated cor 
tacts are the closed entry type and will 
not accept over obes or pins. Sein 
tilla Div. Bendix Aviation Corp. Sid 
ney, N. Y. 
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DIRECT-MOUNTING POTENTI- 
OMETER FOR PRINTED CIR- 
CUITS 


Mounting directly on printed circuit 
boards by its own round leads, the 
PC-5 wire-wound potentiometer elim 
inates use of screws and lugs. Light 
weight, small size (‘5% in. diam x ‘4 in 
height) make the potentiometer useful 
in airborne and other equipment. The 
cylindrical shape is easily adaptable to 


AUGUST 1956 ELECTRICAL MANUFACTURING 





Solve Computer and Automatic Control Problems 
-AT THE CORE! 


\ 


a design speed, accuracy and reliability into your controls and systems 


—WItN the added advantages of lightweight, compact size and mainte- 
nance-free operation 


Ferramic’ Magnetic Memories oller elec! 


uperiorities of especial interest »d 


Ferramic core ind complete memory | ( (seneral Ceramic 


project cnginect 


open new design horizon 

clevators, traffic, telephon WM producti vac han iwnalling 
processing equipment and Cr 1 you oblem mvVvolve 
computer itching ¢ automath ontro quest Dulle is on 
Ferramu CInOry lan md, I ( vu hon iV ttlable 


special ty] 
‘~ 


— be SUre€ it's Ferramics", the exclusive product of the General Ceramics 
Corporation, original developer of the rectangular hysteresis loop 
ferrites tor memory systems. 


Rennie. CERAMICS CORPORATION 
Oe General Offices and Plant: KEASBEY, NEW JERSEY 


Headauorters for STEATITE, ALUMINA, ZIRCON, PORCELAIN SOLDERSEAL TERMINALS ADVAC HIGH TEMPERATURE 
SEALS. CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE FERRAMIC MAGNETIC CORES. MAGNETIC MEMORY PLANES 
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Stearns announces new 


CLASS II 


explosion-proof brake 


Class Il hazardous locations include Group E — Atmospheres 

containing dusts, including aluminum, magnesium and their commercial alloys; 
Group F — Atmospheres containing carbon black, coal or coke dust; 

Group G — Atmospheres containing flour, starch and grain dust. 





GROUPS EF ond 5 


for hazardous locations 


Underwriters 


\ ow Stearns offers for the first time an explosion 
proof brake that can be used with safety in loca 
tions where combustible dust creates a hazard 
men and equipment. This new Stearns explosion- 
proof magnetic disc brake has been tested and 
approved by Underwriters Laboratories for use in 
Class II, Groups E, F and G* hazardous location 
as defined by the National Electrical Code. 

Now design engineers and motor manufac 
turers can safely provide the instant stop- 
holding advantages of magnetic dis« 
tric motors in hazardous locations 
prot ed brake formerly was 


brake 
where no ap 


available. 


The new magnetic brake is available in the 
Stearns 70 Series with maximum torque ratings ol 
10, 25, 50 and 75 lb ft, floor or motor mounting. All 
the advantages and the outstanding quality of 
Stearns magnetic disc brakes have been retained in 
the new explosion-proof design features which long 
have made Stearns brakes the favorite among motor 
manufacturers. For example: 


\QUICK TORQUE SETTING 


The torque of Stearns brakes can be set sim 
ply by turning one adjustment nut. 


s 


SIMPLE PARTS REPLACEMENT 


Maintenance-minded machine designers ap 
preciate the simplicity of Stearns magnetic dis 
brakes. The entire actuating mechanism can be 
quickly removed, thus providing easy acce 
friction elements and other operating 
single solenoid coil can be 

inexpensively. 


thy BALL BEARING MECHANISM 
The linkage from the 


replaced readily and 


solenoid on Stearn 


besiee s operates smoothly on ball bearings to reduce 


wear on sliding surface 


3, assuring long life and 
trouble-free service. 


Laboratories 


; to the 
parts. The 


Approved 


(/? > RUGGED CAST CONSTRUCTION 


Y Toassure strengthand rigidstability, Stearns 
feature cast construction of enclosures and 
components. High-grade cast bronze 
guarantee the exceptional quality 
and stamina industrial service demand 


brakes 
many ron, 


and aluminum 


WA STYLED TO HARMONIZE 
a 
tart and 7-—~ Stearns e1! 


on ¢ lee 


know that 
important in the de 
Contours of Stearn 


iginee! “eye appeal” 


frequently i ign of electrical 
equipment brake enclosures 
functional, blend naturally 


of the electri 


are pleasing and 
the smooth line 
t he V are coupled 


with 


motors with which 


A proved leader in explosion-proof brake design 


stearn 
brake 
for use 


* developments in the field of explosion-proof 
also include the industry-proven UHF brake 
in Class I, Group D hazardous location 

areas subject to explosive gase 


r 


and fumes. In ad 
a complete line of 
20th 
in a wide variety of applications 
brakes are standard equipment on major 
epecily Stearns on your next motor 


dition, Stearns manufacture 


tandard magnetic disc brakes for use on 1 
to 100-hp motor 
Stearn 
motor line 


brake ord ca 


Write for Brake 


Portfolio 604F or call your 
local Stearns repre 


entative 1157 


ormerly 


STEARNS 


MAGNETIC 


ELECTRIC IN 
CORPORATION 


642 SOUTH 28th STREET MILWAUKEE 46, WISCONSIN 
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Research 
and Development 


at Tucson 


ENGINEERS 
PHYSICISTS 


TUCSON, ARIZONA 


iutomatic installation techniques. Fea 
tures include terminal linearity > 
per cent resistance range 10-35.000 
ohms; dissipation » watt rotation 
(electrical and mechanical 525, deg 
ind non-corrosive, non-nutrient, sealed 
construction. George-Held, Ine., 1020 


North La Brea, Los Angeles 38, Calif 


Circle No 49, Reader Inquiry Service Cards 


preceding back cover 


QUARTER-TURN FASTENER 
FOR THIN MATERIALS, MINI- 
ATURIZED EQUIPMENT 


Lightweight quarter-turn fastener pro 
ides a high strength-weight ratio and 
is particularly adaptable to thin ma 
terials and miniaturized equipment, in 


eludin miniaturized airborne equip 


ment mall electromechanical and com 
puting device ind) communication 
component Designated ly pe ok. the 
fastener 1 oflered in many different 
head styles. Camloc Fastener Corp 
Spring \ ible \ Ra Par imu N | 
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CHANNEL DUCT 


Channel duct is useful in motor control 
panels and other units utilizing complex 
wiring patterns Replaceme nt of hand 
formed solid wire layouts with the 
Channel Duct and flexible wire sim 
plifies assembly and wiring techniques 
eliminate expensive harne es illows 
layout changes at will, and also sim 


plifie s maintenance. The Channel Duct 





practical ways to 


... Without sacrificing fastening strength 


are 
the simplest approach to 
flush surfaces using stand 
ard socket cap screws. The 
advantage of specifying 
genuine Allen O Head 
Cap Screws is the greater 
strength of Allenoy steel... 
you can use smaller sizes 
for closer spacing and 
reduced weight. Call on 
Allen, too, for very large 
socket-head, precision cap 
screws up to 2% inch 
diameter. 


~S produce snag-free 
unbroken surfaces where 
countersinking is impracti 
cal. Button-head hex 
sockets are necessarily shal 
low. In genuine Allen O 
Button-Head Cap Screws, 
sockets are cold forged 
without broaching, in extra 
strength Allenoy steel 
essential protection against 
stripping the sockets under 
high torque pressure. 


F t ‘ n resistance 
call for Allen O Stainless 
Steel Cap Screws. They 
are standard stocked items 
(both NF & NC threads) 
readily available in a wide 
range of sizes from Allen 
Distributors 


: enables 
you to get absolutely 
smooth external surfaces 
using Allen O Flat Head 
Cap Screws. Allen O Cap 
Screws feature the exclu 
sive Leader Point which 
makes screw starting easier 
and guards against thread 
damage 


solves many a design prob 
lem. It's called the Allenut 
It can be anchored in soft 
material to assure durable 
threading, or recessed to 
permit tightening with an 
Allen Hex Key 


YOUR ALLEN DISTRIBUTOR can give you prac- 
tical help and swift service. For complete infor- 
mation on any technical fastening problem, write 
our engineering department direct. 





HVYSeL 6600 
qpemqening fata 


For These RAYIHEON 


Transformers... 


HYSOL 6600 is a new epoxy casting 
~ 


»~ Le resin espec ially ar velope d for MIL 

a ie - 

” 4 T-27A and other Military > pe cifica 
, tions. After more than two years of 

development and evaluation in our 

own and government laboratories 

it is now be ing economic ally used 


in transformer productior by RAY 
THEON 


HYSOL 6600 was specif cally pro 
duced for transformers for electron 
ics instrument transformers power 
bushings and related equipment. It 
sa fille d epoxy base n the form of a 
soft solid which melts to a low viscos 

liquid. (¢ omplete Technical Data 


Bulletin available on request 


sive 
at” "a 
© 


2e 
HWS@L 


¢ 
*o 


On .seoee eis 1” 


93 


c 
c 
4 
? 
z 


HOUGHTON 
LABORATORIES 
INC. 
140 HOUGHTON AVE. OLEAN, NEW YORK 
In Canada 
HYSOL (Canada), LTD 


Leaside Toronto }. Ontario 


has the additional values of possessing 
resistance to warpage during and after 
assembly, plus superior dielectric and 
flame resistance properties. The Glastic 
Corp 1323 Glenridge Rd., Cleveland 
1. Ohio 
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D-C MOTOR WEIGHS 12 OZ 


* 


Yew a Nyy planetar veared moto 
with clutch, designated Model 1700-3 
can be obtained with lead configura 


bien hatt length nd shaft diameter 


in ill-anodized 
ball bearing per 
ire used throug! 


Inc., 11747 Vose 


ader Inquiry § 
fing back « 


MINIATURE RESISTOR-CAPA 
CITOR UNIT 


convention 
called TUBE 
combinatio 


tubular cerar 





Power and Precision—in a Package 


General Electric D-c Drives Supply Power and Close Control for New Lathe 


Machining 200-ton workpieces at cl | let ‘ t It 
lated speed e1 vide ge e of 1 

trol. 7 ( t 

lat Versatile D-c Power t ed { t Controlling Heavy or Light Loads 

General Elect Spee pact \ t t t 


1 


Combining Power and Precision, 


Finger Tip Control, 


Current Motor and Genera‘o; 
tment.General Electric ¢ ompany 


Penn yivania 


GENERAL €@ ELECTRIC 





({VDURING 


AS AN ELEPHANT! 


eo General Industries 
"FRACTIONAL HP. MOTORS 


1/40 HP. to 1/1100 HP. 


Dependable power for years of 


trouble-free performance is a prime 
factor in every GENERAL INDUS. 
TRIES FRACTIONAL H.P. MOTOR. 


@ For over a quarter of a century, original equip- 


ment. A ment manufacturers have been relying on Gen- 
2-pole a eral Industries 1/40 H.P. to 1/1100 H.-P. motors. 
aaciias ' They've learned by experience that for longer 
life, ruggedness and quiet operation, Gl motors 
can't be beat! The y like General Industries free 
design consultation service and right-on-the-dot 
deliveries, too. Whatever your fractional hp. re- 
quirements may be, you, too, will find that, — 
it pays to rely on Gi! 


W rite for complete specifications and 
quantity-price quotations 


Se 


MODEL FE MODEL D ; MODEL 
i pole 4-pole.4 ; : 
Type pole At 
ype 


DEPARTMENT GL *« ELYRIA, OHIO 


capacitor that also incorporates on the 
same body a ceramic base resistor in 
parallel 

Maximum length of the unit is 0.900 
in. max, with an approximate diameter 
of 0.280 in. It is rated at 470 mmf 
resistance » megohm nominal 
watt. Body of the unit is made of manu 
facturer’s ceramic, impervious to mois 
ture, unaffected by heat, vibration, o1 
common acids. A double coating of 
Durez phenolic provides insulation 
Centralab, Div. of Globe-Union Inc 
9620, | Keefe Ave Milwaukee | 
Wis 


Circle No. 53, Reader Inquiry Service Card 
preceding back cover 


PRECISION BEARING 
ADAPTERS 


Precision bearing adapters Type AA 
are designed tor use where vertical o1 


horizontal complete shaft assemblie- 


are required; they can be used as a float 


ing adapter to hold gear meshes to a 


minimum of backlash. Dowel holes are 


> 


io 
eo 9 


provided for spot drilling, after setting 
for permanent positions 

Material is anodized 24 ST alumi 
num; adapters have retainer rings on 
both ends for locking bearing 

Units. which are available from stock 
have been designed to use both Bardon 
plain or flanged ball) bearings, as 
desired, and with two tap hole for 
bottom mounting or clearance hole 
for top mounting. PIC) Design Corp 
160 Atlantic Ave Lynbrook Long 
Island, N. ¥ 
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LOCKNUTS FOR USE 
UP TO 550 F 


Miniature self-locking anchor nuts ace 
iid to meet the same tensile, vibration 
ind temperature requirements as stand 
ird AN366 locknuts of similar configu 
ration 

Present “Space Saver” configurations 
include a two-lug anchor nut plate 
LHTAIM, a corner anchor, LHTASM 
ind a one lug anchor | Hi A17M An 
chor configurations are designed for ap 


plications where the nut is fixed” to 








THE BIG WIND 
Now available nationally: 
complete line of large-diameter 
high-capacity Center-Lock 
Airotors designed to meet the 
most rugged requirements 

of today’s major producers 

of air-moving equipment. 
This important Torrington 
development introduces 

an entirely new principle of 
blower wheel construction 

The center dise is dovetailed 
under pressure into the 
encircling blades. As a result, 
the interlocking joint 
tightens under centrifugal 
force, thus eliminating 

blade rattle and angle warp 
at high speeds, 

The new Center-Lock Airotor 
is available in diameters of 
9%, 10%, 12 inches, 

in both full and three-quarte) 
widths; delivering up to 

7000 cubic feet per minute. 
The advanced engineering 
behind this announcement is 
responsible for half a million 
design variations of air 
impellers contributing to the 
whirlwind success of products 
valued at nearly 4 billion 
dollars a year... Quite a breeze! 
Your inquiries are invited 
regarding applications and 
advantages of the new 
Torrington Center-Lock 
Airotor—the Big Wind in the 


big business to come 


ADERK INQUIRY LRVICE ¢ Kb PRECEDING 




























































































































































THE 


TORRINGTON 


MANUFACTURING COMPANY 
TORRINGTON, CONNECTICUT 
VAN NUYS, CALIFORNIA : OAKVILLE, ONTARIO 


BACK COVE! 








ote 
er 


ePHPEPERTE HPP EPEAT 


the basic structure to provide a blind 
fastener in inaccessible locations. The 
ESNA offset-crown, self-locking device 
assures safe, repeated reuse during 
maintenance and repair 

Made of carbon. steel, heat-treated 
and cadmium-plated, weight of fastener 
ranges, from 0.10 |b/100 in the 6-32 
thread size to 0.27 Ib/100 in the 1/ 4-28 
thread 

Phe locknuts are said to meet perfor 
mance requirements of AN-N-10— for 
temperatures up to 500 F. The three 
configurations are available in four 

$2 

| 4-28. Elastic Stop Nut Corp. of Amer- 
ica, 2330 Vauxhall Rd., Union, N. J 
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thread sizes: 6-32, 8-32. 10-32 and 


TERMINAL CONNECTORS FOR 
TERMINAL BLOCKS 


Line of fork-tongued terminal conne: 
tors with multifingered insulation 
grips are designed specifically for 
terminal blocks 

lated heat resistant wire is the answer in this and many The connectors 


At home in the "range", Continental's permanently insu- 


(catalog numbers 
other similar products where extremely high temperatures YAD-N-F), for Nos, 22 thru 8 cable 


eeu aati dailies are crimped to the conductor with 
OPTS SNS: DSTO Peeene p standard handtool, and attached to the 


For the usual and unusuval wiring problem—Continental terminal block with a screwdriver. The 


offers the widest range of sizes and types in stock, as well ' 
as facilities to manufacture wire for your own particular ad eae 


. 


PEW 
: an 
products’ wiring requirements. 


Where heat, oil, grease, corrosive vapors or moisture make ae 


wiring a question—Continental makes the wire to answer it. sillthay ibvein 
2 ge mom 


HIGH TEMPERATURE POWER CABLE 


200° C maximum operating temperature. 


Available in sizes 18 —4/0 AWG inclusive. Silicone 


impregnation 


. and finith 
ideal for wiring motors, ovens, furnaces, etc CoS” glace 


Refer your special problems to Continental's yarn braid 


~“ ‘ 


wire and cable speciolists today. 


ADDRESS: Box 363. Dept. CWS-20. 
Wallingford, Conn. Phone COlony 9-7718. long fork tongue length of the spade 


permits spanning of two opposite screws 

of the terminal strip and insures unin 

e terrupted current flow. The multifinges 
ontinental insulation grip-—necessary wherever vi 
bration and insulation creep are prob 

lems——grasps the cable insulation, pro 


W i R + € oO R Pp oO R A T i oO N viding gripping strength at a minimum 


of three and four points around its cir 

WALLINGFORD, CONNECTICUT © YORK, PENNSYLVANIA ars 18 x tod ' 
ther eatures include only three 
basic sizes required for the complete 


cable range; can be supplied uninsu 





With elongation tests 


on magnet wire 
He helps you get 
longer break-free 
runs in your 


winding room 


One of the best ways to get fewer breaks 
in winding, firmer coils, greater free 
dom from shorts, and fewer costly re 
jects, is to choose magnet wire with 
elongation and tensile strength proper 
ties that measure up to the strictest 
requirements 

In Anaconda’s magnet wire mills, for 
example, samples of wire are taken at 
every machine each day for testing in 


the quality control laboratory—includ 


t 
i 
; 
; 
t 
_ 


ing measurements for tensile strength 
and elongation 

Iver ree] spool Ol pu kage of 
Anaconda wire undergoes rigid Inspec 
tion and testing from raw material to 
finished product to packaging 

If you are not satisfied that you are 
getting the best results from the wire 
you are now using, why not give 
Anaconda magnet wire a trial. See the 
Man from Anaconda or your Anaconda 
distributor Anaconda Wire & Cable 
Compan 5 Broadway, New York 4 
New York 


Tensile and elongation tests are part of Anaconda’s strict quality-control 


program that assures users of wire meeting the most rigid requireme nits 


ask the man from ANACON DA 
for MAGNET WIRE 





Th ea bbot 


and the 
“Popping Plugs” 


lution: Use an Abbott 
ring ball a pring-loaded detent 
to hold the plug securely in it 
eptacle, Kesult 0 Ih 


pull needed 


wove it, and an end to 


the prob 


popping pli 


EXHIBIT 
A 


carbon steel bearing ball crve 


man need because they ine 


Hardened and 


Dee 
fempered. This make 
them perform efficiently 


under high 


td factors and gives them increased 

Chese qualities amply 
ABBOT I the 

Armored Heart 


learn more about the littl 


and how he can help you 


The ABBOTT BALL Company 


60 Railroad Place, Hartford 10, Conn 
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lated, or insulated with either nylon or 


Kel-F; also 
installation 
i 


tion. Burnady 


also ean he 


supplied tor 


automat machine opera 


Norwalk 


Engineering Co 
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SMALL GENERAL-PURPOSE 
HEAVY-DUTY RELAY 
Diamond H = Serie W 


measure only I’ in. x 1’ in. x 1% In 


power! relays 
(excluding terminals) but carry. re 
sistive load up to mY amp al 115-220 


volt ae | ses 


valve control, h 


motor starting, solenoid 


iter circuit control and 
imilar applications 
; Form F 


double 


Contact type ts 


pole double 


double 
bre ak } 


throw 


Coils are available for any standard a-« 


or d-c voltage. In breakdown tests units 


exceeded 1500 volts. rms 


Vibration re 
fo oo ep 


sistance ranges from 10 
total excursion 
make for fast 


connecting Side and 


with le in 
Spade type terminals 
and easy panel 
standard 


arrangements are 


mounting arrangement are 


but other mounting 
available to meet special requirements 
Phe Hart Manufacturing Co., 110 Bar 
tholomew Ave., Hartford, Conn 
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SWITCHING TRANSISTOR D-C 
to D-C POWER SUPPLIES 


Small size 


of moving parts are 


light weight and elimination 


features of a line 


of switching transistor de to de power 


Typical units measure only 


Weight is 


supplie 
1 


x 244 x 1% In 8% oz. tor 


errio. 


ae 


anti 


ANYWHERE? 
“Te Expaud Your 


AC Product Sates! 


STANDARD and HEAVY Duty &f 


B forineina80 . 


4 Designed for operating A. C 
Televi Sets, Amplif 
BS on toa 


Systen lio Te 


% from D. C. Voltag n Ve 
Sr Trains, Planes 


ps 


/ NEW MODELS 
‘ NEW DESIGNS 
NEW LITERATURE 


See youn jobber on write factory 


AMERICAN TELEVISION & RADIO Co. 
Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA—U. 5S. A. 


“A” Battery Eliminetors, 
DC-AC Inverters, Auto 
Roadie Vibrators 





* Control Components Digest « 


News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 


FIRST TEST DIVE, on a leash, for new midget sub. Fairchild engineers stand by. She passec 
this and other tests and was turned over to Navy. 


New 4-man midget sub joins Navy 


Only 50 feet long, but packing a 
mighty wallop, the USS X-1, a new 
midget submarine has just been pre- 
liminarily accepted by the U.S. Navy 
from the builders, Fairchild Engine 
Division of Fairchild Engine and Air- 
plane Corporation, Deer Park, Long 
Island. 

The 25-ton X-l carries a 4-man 
crew, can dive under or cut through 


100% inspection here! 


No statistics, no probability theory in 
this 100% check! She’s measuring OD 
and concentricity of ceramic resistor 
cores—just two details in Ward Leonard's 


rigorous and continuous quality control 
But, it’s checking details like these on 
every single unit that gives Ward Leon 
ard products their reputation for accu 


racy, stability and long life. 


EFRVICKH CAP 


steel nets protecting harbors, and 
sneak up rivers and canals to attack 
powel! plants bridges and dams 
And. among the many design tea- 
tures contributing to the striking pow 
er of this new Naval weapon, you I] 
find reliable Ward Leonard controls 
for the electric drive just one of the 
ways Ward Leonard produc ts are aid 


ing national defense 


“~~ 
BASIC COMPONENTS for new dimming sy stem 


New 500-to-] dimmer for fluorescents 


A new Ward Leonard dimming system 
for hot-cathode 40-watt T-12 fluorescent 
lamps handles up to 140 lamps with a 
dimming range of 500 to 1. Simple and 
the 
signed for control of ce 


non-electronic new dimmer is cde 


ve lighting, lumi 
nous ceilings and multipl lamp fixtures 
in theatres, auditoriums, churches, office: 
ind night lubs 


cuit output is unaffected by change in 


restaurants Dimmer cir 


connected lamp load. For « omplete data 
write for bulletin 76F. 


75-ton shield door gets 
fingertip control 


Centralized Ward Leonard motor con- 
trols slide the massive shield door for this 
modern cyclotron into place for research 
experiments at Brookhaven National 
Laboratory, | pton Long Island N. ¥ 


Made of concrete with steel support 
and we ighing 75 tons the 5 by 5 by 12 
foot door protec ts personne | from effects 


of radiation 


vhen deuterons (the nuclei 


of he avy 


hydrogen) are accelerated to 


an energy of 20 million electron volts 


Easy derating for 
group-mounted resistors 


Phis family of curves will help the de- 
igner allow for mutual heating of resis- 
9 
\80 - 


70 


7 9 10 N12 
NUMBER OF TUBES IN GROUP 
tors mounted in close proximity It's typi 
cal of the practic il! design data you'll 
find in Ward Leonard's 65 page Catalog 
15. Write for 


your tree copy today 


Ae 


WARD LEONARD |“ 
ELECTRIC COMPANY [1 
34 SOUTH ST., MOUNT VERNON, WY 4 


Rui EE ry necud Contiols Since 1492 
RESISTORS - RHEOSTATS - RELAYS - CONTROLS - DIMMERS 
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most models. Efficiency is close to 86 


per cent 
The units invert low-voltage d-c to 
higher voltage d-c. Standard models 
talk out operate from an input of 28 volts d- 
Outputs are available in 100, 250, 300, 
400 and 600 volts, with power up to 60 


custom watts max. The switching transistor 


circuit is so designed as to require no 

} ° derating from —55 to 80 C. Models are 
mo Ing. ee potted in standard MIL cans, and will 
meet MIL vibration and environmental 

requirements. Models can be supplied 

with a-c outputs. Arnold Magnetics Co., 


5962 Smiley Drive, Culver City, Calif 
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TACHOMETER FOR ROTATING 
MACHINERY 


Designed to fill need for closely coupled 
speed indicators on integral-horsepower 
motors and automatic machinery, Model 
5 Wac-Tac features a thin “pancake” 
design that provides a minimum of 
protrusion beyond the machine to which 
it is attached. 

The unit delivers an a-c voltage whose 


frequency and magnitude are linear 


In plastics too . , . the easiest answer 

is to surround your problem with 
“know how” and then shape it to fit 

If your parts can be molded in one 

of the tried and true thermo-setting 
plastics or the newer fluoro-carbons 


and glass-reinforced materials, flexible with speed, making the design useful 
Kurz-Kasch can bend “know how in control devices sensitive to either 
like a pretzel and come up with frequency or voltage. The generator 


dependable custom-molding. Name sinusoidal voltage may be as high as 


25 volts per 100 rpm; the frequency 
the service you need designing 
is 30 eps per 100 rpm. No slip-rings 


nolde > prod , 
moldmaking, production runs it's 
I . brushes, or contacts are employed 


all under one roof at Kurz-Kas Model 5 is available for mounting 
And talk about pretzels here within the frame of the motor or ma 
they bend over backwards to chine, or for external attachment. Wac 


help straighten you out. Let's Line Inc., 35 St. Clair St.. Dayton 


. « ) 
talk it over. O. K? d Yhi¢ 
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BRANCH SALES OFFICES = 


Sr ia taal oesdehe SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS SU BMINIATURE DOOR 
nnshates wattle $508 INTERLOCK SWITCH 


Chicago Merrimac 7-1830 
ae peréen 6-080 Subminiature door interlock switch, for 
Philadeiphia Hilltop 6-6472 ani sie a (leat sie ee aed 
Dallas Lokeside 6-5233 

other hazardous high-frequency equip 


San Gabriel, Calif Atlantic 7-9633 
5.9577 ment cabinets, is designed to cut off 


St. Louis Parkview 


Anne enchenge S550 1415 S. BROADWAY, DAYTON 1, OHIO power automatically when a service 
Toronto, Can Oliver 7986 


door is opened. By pulling a rod actua 
Beverly, Mass Telephone: 65 


tor to the maintained contact position 
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CTC Slug Tuned Coils are made in single layer or pie type windings to 
Mounting studs are cadmium plated brass 
tion of simple or multiple windings. 


silicone impregnated ceramic 


your specifications 


silicone fibreglas « 


Death-defying performance 


You can depend upon CTC Coils 
to give a steady, star performance 
whether you ten or ten 
sand! They won’t go dead even 
under severe temperature, climate 
or vibration conditions 


use thou- 


Here’s why 
All CTC coils are precision-made 
to meet individual specifications 
and to meet, or better, government 
specifications. Continuous quality 
is maintained. As a result, 
you get a guaranteed electronic com- 


ponent 


control 


custom or standard 
Precision-made CTC components 
that benefit from CTC high quality 
standards include terminals, termi 
nal 
hardware, 


boards, capacitors, swagers, 
terminals and 
coil forms. For all specifications and 


prices, write Cambridge Thermionic 


insulated 


Corporation, 453 Concord Avenue 
Cambridge 38, Mass. A West Coast 
stock is maintained by E. Y\ 
Roberts, 5068 West Washington 
Blvd., Los Angeles 16 and 
Market St., San Francisco, Calif | 


: 


Os 


CTC Capacitor fam Metallized ceramic 
From left to right P50, ine 


4 
MMFI) CST-6, int e f 0 45 ~n%, 
CS6-6, in range | to RI) 0,1 4 . 
$to 25 MMFI)’s. CST-50-D, a differs Le 


t 


CAMBRIDGE THERMIONIC 


makers of guaranteed electronic components 
custom or standard 


Ollars facilitat 


ae 
5 A 


Forms are of grade L-5 


termina 


ica 
, ~Bs 
*, 


} 


CORPORATION 





20,000 IN SALES SAVED 


by a 


TRANSFORMER 


For Reeve Electronics, Inc., 


of Chicago, Illinois 


y 


~ a 


| d= 
i: 
| 1 orn 
Pai - AG ‘ ¥ " 


sé 


hep ' ra ; 
Py hm 


Reeve 


ing a device 


manufactures custom-made 


high frequency heating equipment, includ 


to eliminate hand retwisting and retinning of cut standard wire 
a high frequency pulse to the point at which the wire is to be cut, 


forming a solid strands that resists the 


It applies 
bundle of the wire strain of cutting 
and stripping 
Normally sold individually, 
all with firm delivery dates within a five 


obtained in time 


Reeve received orders for fourteen of these units 
week period. All parts could be 
special choke. ‘This stumbling block was re 
when they found that Chicago Standard Transformer C-1414 


specifications 


except for one 
moved, however 


met the required and was immediately available from stock 


LET CHICAGO STANDARD 
STOCK TRANSFORMERS 
SOLVE YOUR 
eA tds 
BOTTLENECKS 


RESULT: 


Reeve was able to meet their cus 
delivery deadlines. This 
would have been impossible if 
they had to wait for the 


tion of a 


produc 


“special” transformer 


CHICAGO STANDARD 


TRANSFORMER 
corporation 


3501 Addison Street + Chicago 18, Illinois 


Export Sales: Roburn Agencies, Inc 
43) Greenwich St, New York 13, 0.7 


MC ieSsia 
SOU ma tty 
listing over 1100 


stock transformers 


it is possible to check curcuits with the 
power on. The rod automatically re 


turns to normal position when a doo: 


is closed. This 


“tying 


eliminates the dangers of 


down” switche 


gnated 7ACI-1 


The basic switching 


conventional 


The switch is desi 
element has fine 
silver contacts and a precision snap 


action spring that provides long me 
trical life 


ngle-pole 


The contact 


chanical and ele« 
arrangement Is 
throw 


Total 


the actuator 


travel in either direction of 


plunger is 5/32 in. ap 
Overall size of the 
bly is 1-13/32 in. x 23/16 in. x 1% in 
Micro Switch, Div. of Minneapolis 
Honeywell Re Freeport, Il 
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proximately assem 


guli itor Co... 


TRANSISTOR CIRCUIT 
CATOR LIGHT 


Miniature 


INDI. 


indicator light for use witl 


transistor flip-flop circuits, incorporates 


a biasing-limiting resistor network with 


in its °s in. diam. case. The bias voltage 


is adjusted to a which the 


point at 
gain control to switch 


the light on and off. The 


transistor can 


neon lamp 


pre ized and selected for a specihed 


operating voltage range, is used in 


computers and other transistor switch 
ing circuits. It may also be used in 
conventional electron tube eircults 
where the control signal swings over a 
narrow voltag re range 


Overall length is 21% in. Full advai 


tage is taken of the small diameter 





Engineered Tinnerman 


by 


One-Piece SPEED CLIP’ replaces 4-part fastener, 
helps assembly and shipping...and saves money! 


Four separate parts plus 
screw were required to 
fasten each end of the 
removable door handle 
on kitchen 
factured by 


ranges manu 
the Calori 
Appliance Corporation 
Topton, Pennsylvania 
Tinnerman fastening specialists teamed up 
with Caloric designers to eliminate 3 of the part 
Now a special one-piece, multi-purpos« 
Speep Cuiip plus screw do the same job more 
efficiently and at lower cost, and reduce 
parts handling. Faster, easier assembly 
parts to buy, inventory and handle 


mall 
lewe! 


Packed 


TINNERMAN PRODUCTS, INC 


Canada Dominion Fastenet I 
Limited, ‘Treforest 


hild, Suresne eine Cie 


TINNERMAN 


Speed Mula 


FASTEST THING 


ce ore 


¢ Box 6688, Dept 


inside the oven for safe 
Ciips in place, the handles are dealer 
applied in far le can be easily 
by the housewife for cleaning 

The re of the spring steel Speep Ciip 
prevents crazing or chipping, enables it to 
absorb varying panel thicknesses and porcelain 
made with 
handle or 


hipment with Speep 
doo! 
Lime removed 


iliency 


enamel build-up. Changeover wa 
out retooling o1 
keyhole 


redesigning doot 


hape mounting hol 
SPEED Nu’ 

embly line 
Variation 


Kind out where 


fastener 


now brand 
‘There 
to choose irom 
representative for 
and write for our Fa 
Julletin No 556 


belong on 
are more than 8000 
Call your ‘Tinnerman 
plete detail 
Analysi 


Your a 


com 


Lening 


12, Cleveland 1, Ohio 


IN 





PRODUCT DESIGN WITH DUREZ PHENOLICS 


WESTINGHOUSE 


makes sure 8 ways... 


Ca — 
MOTOR PULLEY SLIDE 


PUMP BODY a 


| A FRICTION WHEEL 


4 
4 


v 


i — 


eS f ay 


~ hee 


ag 
¢ \ 
, ——— . 
CONDENSER HOUSING | \ 
| 


lt 
J NT CATCHER 


PUMP BODY COVER 


PUMP BODY WATER INLET VALVE 


Probably ing grou f plastics offers desi 


vn cnyinecct such 
ide latitude in n on pecil rvice conditions as the Durez 
phenolics. These eight components now helping to u 


an You can be sure if its We tinghouse 


prcimicnil 


we a notable exar 


L hie prol len VAS to create lon Vcariny economical 


NOn-COTTOSsI\ 
new | itundromats All these it tive NCTC 
etal wit arts molded of f Durez 
Westinghouse engineers and the moldet 

d each of the tour Wure phenolics tor 


y cost On the 10 t mu 


ot Durez, tall 


cctrica 


DUREZ PLASTICS DIVISION HOOKER 


Pett ele NE) 


HOOKER ELECTROCHEMICAL COMPANY ett ad 


1308 Waick Road, North Tonawanda, N.Y. 


body through the use of 1%4-in.-diam. 
slotted mounting nuts Extra wren hing 
space around the unit is not required. 
The aluminum case can be provided 
with a flat to prevent turning in the 
panel. Electrical circuits are fully insu 
lated from case. Lenses are available in 
clear, red, and amber plastic s. Eldema 
Corp., 9844 Remer St., El Monte, Calif 
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IMPROVED TUBULAR RECTI- 
FIERS HAVE HIGHER REVERSE 
VOLTAGE CELL RATING 


Higher reverse voltage rating per cell 
which is stamped from a new, thinner 
base material, is a feature of the tubular 
Selenium Slim” rectifier line 

New cell has a reverse voltage rating 
of 33 volts rms and ji approximately 
20 per cent thinner than the previous 
cell, The selenium tubular rectifiers 
es per ially developed for high voltage 
low-current applications, are available 


in cell sizes with from ‘4 to 1% in. diam 


ind are rated | ’ ». 1O and 20 


milliamyp d-« c. per cell, in a hall 
irceutt ing a“ ipacitor rrigoul 
They are ivailable for fuse clip 
mountin with axial end lead or 
for use under varving conditions of tem 
perature and humidit in hermetically 
ealed gla tube 
A new 33-volt elenium power rectiher 
cell i also ivailable with cell 17 
ranging from | in. x Lin. to 5 in. x 6 in 
Union Switch & Signal Division of 
Westinghouse Air Brake Co., Pittsburgh 
8. Pa 
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MINIATURE BAYONET 
THERMOCOUPLES 


Wider variet ot immersion length 
iwlapters, lead wire ind terminals are 
now available in a line of miniature 
havonet thermocouples The extreme 

nsitivil of these the rmocouples pre 
vides rapid response to temperature 
change Bayonet thermocouples — find 
application in the temperature mea 
urement of electric motors, generators 
transtormer plasti extruders and 
molding machine 

These imbedded, bayonet-lock unit 

ve pring-loaded hot junctions and 


easily removable Thev are available 





Type J dual control with 
line switch 


Type J single-unit with long 
shaft and | 25v switch 


Type GP small variable resistor 


for printed circuits 


Type G small variable resistors 


plain or lock-type bushings 


(n 


Type G small variable resistor 


with line switch 


Type J resistor with short shoft 


Type J single-unit resistor 


and lock-type bushing plain, short shaft 


AN “INDUSTRY STANDARD” 
WHERE LONG LIFE AND QUALITY 
PERFORMANCE ARE NECESSARY 


Here are A-B variable resistors and potentiometers 
that are designed for QUALITY performance. They 
are available in many forms and sizes. 


The resistor element in all units is a solid molded 
ring (not paint or film) supplied for standard ot 
special tapers. The resistance material, insulation 
terminals, faceplate, and bushing are molded in 
ONE. piece. You can expect improvement with use 
as brush wears smoothly to flat molded resistor 
There are no welded joints, no rivets, no soldered 
connections. 


TYPE J—2 watts—in single, dual, or triple con- 
struction. With or without line switeh. Dual units 


can be supplied with concentric shafts for individual 
resistor control. 


TYPE G & GP—' watt— % inch in diameter, 
Type GP units have long terminals for printed cir- 
cut applications. 

TYPE T—' watt 


aids and similar applications. 
PI 


compact units for hearing 


A-B variable resistors are available in standard 


RETMA values up to 5 megohms, 


Milwaukee 4, W 


with 


Type J triple-unit resistor 


Type J dual-unit resistor with 
short, flatted shaft 


Type J single-unit variable 


resistor with long shaft 


Type T small variable resistors 
with hand or screw driver oper 
ated plastic covers~-for hearing 


aids and similar applications 


ALLEN-BRADLEY 


RADIO, 


ELECTRONIC AND TELEVISION COMPONENTS 


22% 





NEW PHAOSTRON 


EXPANDED SCALE 
AC Voltmeter 


\00 lo “Dp, 
lép L>, iy 
VOLTS < Ban Cee 
A.C. Bb W) BCR REC 
i ee ate 
ea ace 
styles and sizes 


Ca Ly 
AE Tm 


NOW! all the time-tested proven 
Phaostron features PLUS UP TO 
TEN TIMES GREATER READABILITY 
for greatly increased accuracy! 


Phaostron has squeezed down 
that under 90V portion of the 
cale,where you don't need it, and 
expanded the section where you 
need it most between 90 and 
I30V. Precisely calibrated 1 volt 
cale increments provide greater 
reading accuracy. Wide frequency 
range linearity — true rms read 
ing and Phaostron craftsman 
construction 


in Copper-Constantan, [ron-Constantan 
and Chronel-Alumel, with three tem 
perature ranges between S00) and 
1400 F. Thermo Electric Co., Inc., Sad 
dle Brook, N. J 
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SOLDER-COATED COPPER FOIL 


Copper foil in weights of Ys, 1, 2, and 3 


oz, coated with solder on one side only 
or on both sides, is available in widths 
varying from 'y to 12 in. Delta Co., Inc 

43 W. 24th Place, Chicago 16, I) 
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POLYSTYRENE AND TEFLON 
DECADE CAPACITORS 


Accuracies down to 0.5 per cent and a 
rating of 400 working volts d-c chara 
terize a new line of polystyrene and 
leflon decade capacitors 

The electrical characteristics of the 
capacitors make them useful in test 


“tiled 


equipment, experimental layouts, and 
is standards for bridge set-ups. All 
units are stabilized to remain within 0.) 
per cent of their original values for 12 
to 24 months. They are hermetically 
sealed with metal-glass hermetical 
terminals. The polystyrene units may 
be operated at ambients up to BO ¢ Lhe 
Teflon units, at ambients up to 200 ¢ 


Four ranges are available: 0.001 mf pes 





Required: 
12,000 rpm... 
and only a 


Gilmer 
“Timing” 
Belt drive 


met the need... 
with lightness 


and compactness 


UILT TO serve as a lightweight foolproof source of emer- “Selected for its high efficiency, the Hat tooth-belt drive as- 
B vency ol auxiliary ( le ctri power r, this new Le ar Portable sures a long cle pe na ible opel iting lite for both chine and 
Electric Generator is a miracle of efficiency. Helping to make alternator due to reduced 
that miracle possible is the Gilmer “Timing” Belt drive radial bearing loads which 
which Lear chose for the vital job of transmitting the power this particular drive allow 
of the 3 hp gasoline engine to the high spec d alternator Che belt is steel-cable-rein 

rhis bantam power supply, occupying only 1% cubic feet forced and will give long lif 
and weighing as little as 35 pounds, produces up to 1500 — and trouble-free service 
watts AC or 1350 watts DC. To achieve such efficiency the Your local NYB&P 
alternator is designed to operate at approximately three = Cilmer Distributor stoch 
times the engine’s 4000 rpm speed, or nearly 12,000 rpm! standard “Timing” Belts 
This means that the belt must travel at almost a mile a and pulleys and will gladly 
minute, even though very small-diameter pulle ys are used he Ip in obtaining special 

For suc h in applic ation no other type of drive of equal Ca sizes you may require for 
pacity can match the “Timing” Belt’s lightness of weight original equipment. Consult 
compactness, and ability to transmit full power at such high — your classified telephone di 
speed without slippage, without lubrication and without rectory for his name 
take-up or other maintenance! Lear's own literature points 


» these adc ‘ ‘ 

ul hese additional facts Larger 3500-watt Lear unit em- 
ploys a compact 2’-wide Gilmer 
“Timing” Belt drive 


*Positive tooth grip replaces friction grip, eliminates 
need for initial belt tension, lightens bearing loads 


FO 
(i 
Si, V-BELTS AND “TIMING®”’ BELTS 





RELAX!... 


let American 


Most product designers love their jobs. They like 
to blend their backgrounds of mathematics and 
mechanics and other specialties to solve a compli 
cated design problem. 

It’s the detail work that causes exasperation. 
Like designing springs. 

Naturally, the designer must set down the con- 








when you have a spring problem 
Steel & Wire worry for you 


ditions of use. He knows how much stiffness he For this reason, American Steel & Wire maintains 

wants, what fastening system is desirable, the a staff of spring engineers to relieve you of this de 

limits of spring travel, corrosion conditions and the tail. They may be able to suggest a minor design 

like. Now, the plot thickens. Can such a spring be change, or a different grade of steel, or a different 

produced, in quantity, at a reasonable price? finish that will give you a better spring than you 
It is a rare designer who has concerned himself contemplated at a decided savings in cost 

with these practical spring production problems Just call your AS&W salesman 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS~ TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN QUALITY SPRINGS 


UNITED STATES STEEL 








GREIBAC 


sled =) GULTON INDUSTRIES INC Metucnen. New Jersey 


THE PROBLEM 


if { UTION 


GULTON RESEARCH-ON-THE-PRODUCTION- LINE AT WORK... INSTRUMENTS 


-».-Can’'t impair its accuracy 


Test readings from outlying control points are vital 
to a leading processing company. Servicemen make frequent field 
trips, by truck, to obtain necessary information. But, even short rides 
over rough, unpaved roads caused conventional meters to lose ac 
curacy and become damaged often making it impossible to 
collect reliable information. Maintenance costs were staggering 


the meters spent more time in repair than in service 


Greibach engineers answered this and hundreds of 
similar problems by developing an extra tough line of meters with a 
unique Bifilar Suspension so rugged it withstands 500 g’s shock 
without damage or loss of accuracy never needs recalibra 
tion in normal use. Greibach meters are electrically rugged too! 
Accidental overloads to 100,000% can’t harm them 


sitivities to one microampere and accuracy better than 0.25% are 


full scale sen- 
easily attained 0.1% increments are readable without tapping 
The light beam pointer can be viewed from any angle accu- 
rately parallax problems are ended! Greibach meters are manu- 
factured in a wide range of sizes and types for current, voltage, 
resistance measurements in standard, thermocouple, edgewise panel 
and differential units. Their extremely dependable operation is perfect 


for systems’ work 


Greiboch met verte ‘ en in Bulletin 


Gulton Industries’ Research-on- the. Production. Line makes possible instant tailoring of 


bo'ic moterials, instruments or complete systems to fill difficult or unusual requirements 


INSTRUMENTS 
CORPORATION 


PrONEERS IN mATER ALS #tSta8 eects mPONE 


tep; O.OL mi per step, 0.1 mi per step 


and 1.0 mf per step. Film Capacitors 


Ii 5400 Park Ave New York 54 
N.Y 


». 65, Reader inquiry Service Cards 
preceding back cover 


IMPROVED TIMER 


Synchronous motor driven device that 
trips its three sets of contacts closed 
open after an idjustable time inter 
val. is designed the HA4 Series Micro 
flex reset timer. It features electrically 
controlled starting and resetting 
Timers threaded axle and pinion al 


low accuracte to ‘ ith Se on i 


20-sec dial. Over 100 timer operating 
combinations are available. Timers are 
available for time ranges from 0.3 se 
to 120 hr 

Design improvements include a new 
terminal panel with the terminals in 
one row. This new arrangement makes 
the timer quickly and easily adaptable 
for plug in connection. In addition, the 
terminal panel may be rotated in a 
matter of seconds to provide rear con 
nection without rewiring of any kind 
Kagle Signal Corp., Moline, Il 
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DESK SIZE AUTOMATIC 
SQUARE ROOT CALCULATOR 


Fully automati« square root calculator, 
Model SRW, automatically extracts the 
square root of a number at the touch 
of one key. The unit a basic rotary ty pe 
caleulator performs iddition, subtras 
tion, fully automati multiplic ition and 
division, with automatic decimal point 
carriage shift, dial clearance, and other 
iutomatic leatures 

For extracting square root it is neces 
sary only to set the radi and on the 
keyboard and touch one key. The root 


appears in the dials almost instantane 





THE NEW nowarp FRACTIONAL H. P. 
MOTOR 
SELECTOR 
CHART 


WILL ANSWER YOUR QUESTIONS ON SMALL MOTORS 


WATT 

— eet aoreen Sizeaa 

Cc aaeorwee, Sec onava 
MoTtrToOr sut*™ at? 
a? ° 
wo e® 


eoR FRACTION AY — 


ev HOWARD inOYV 


YOURS 


FREE 


ON REQUEST 


Characteristics and performance ranges of all fractional h.p. motor typ 

ire charted in detail in this new binder sized Fractional H.-P. Motor Sel 

tor Chart now available to Engineers and Purchasing Agent Sper 

torque curves for basic motor types are illustrated well as other DEPT. EM-8. HOWARD INDUSTRIES, INC., RACINE, WIS 
able motor data. Compiled by the Howard engineering departmer t Please send me your free Howard Motor Selector Chart 
Howard Motor Selector is yours for the asking. Just fill in the OUupO by return mail 


' 


below for your free copy by return mail 


NAME 


Howard motors: |NOUCTION LYPE 
Y% h.p. « SHADED F t YP 1/200 


COMPANY 
ADDRESS 
HOWARD INDUSTRIES, INC. + RACINE, wis. CITY 
SALES OFFICES: 208 S. La Salle St., Chicago 4 

942 S. LaBrea Ave., Los Angeles 36 * Room 4822, Empire State Bldg., New York 1 


DIVISION EMO) ELECTRIC MOTOR CoP (G& 


READER INQUIRY 





This Little Switch Tie 
Goes to Market 


.in air conditioners, fans, 
unit heaters, appliances, motor 
and resistive circuits 


This Little Switch Is Big 


Ratings range up to 25 A. at 120 or 240 V., and %, % and 1 hp 
at 120 V. and 2 hp at 240 V., A.C. UL. Approved. (Small D.( 
. ° . culation, eliminating the need for copy- 
ratings also available.) But base is only 114" x 1} sn. 
ing the root to the keyboard. Friden 
This Little Switch Saves Money al sinning Me hine Co., Ine. San 
eandro alit 
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ously. If desired, the square root is 


retained in the machine for further cal 


Costs less permits simplification of your designs. Spindle extensible 
through base to permit ganging of mechanical and electrical controls 

space terminals for quick wiring dummy terminals, if re 
quired, to eliminate need for blocks 


This Little Switch Is The NEW <i> 
"Diamond H"’ Series 390 Rotary : PLIERS FOR PRINTED-CIRCUIT- 
single or double pole, two to twelve positions with stop as BOARD USE 


I red, Single, two-hole or Cu ‘ ting arrangements. Cor 

equire ingle, two-hole or special moun es ee Pliers that feature compound leverage 

pletely interchangeable with the widely used Diamond Hi Series { + 

or easier cutting ¢ 2 re 

240 switches which are still available. LZ ine one-operation 
cutting and crimping were formerly a 


custom tool. Designated ype 170-5 


Write today for complete information to meet your requirements 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE., HARTFORD, CONN. 


Sub-Miniature 
PILOT a LES fs 


he plier crimps as it cuts to preven 
A great aid me | rimy t cuts to pr t 


the cut wire from sliding back through 
to miniaturization the hole of the printed circuit board 

Utica Drop Forge & Tool Corp., 2415 

Whitesboro St., Utica 4, N. Y. 
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All units applicable to 
Mil Specifications 


PLASTIC ; : 2 = ; Y =~ Posteard return cards are provided 
PLATE | 2 

LIGHT preceding back cover as a con 
ASSEMBLIES 


enience to the reader in obtaining 
A) No. TT-51; No. TT-SIA with No. 327 ns 
lamp. For edge lighting. Red or . a ew urther information on 
other color filters, biack top 


B) No. 8-3730-111; for Mil-7788 panels LIGHT SHIELD SUB-MINIATURE 
C) No. 41930; light shield ASSEMBLY INDICATOR LIGHTS 


D) No. 8-1930-111; non-dimming (All illustrations are approx. actual size New Components and Materials 
© No. 11-1930-111; mechanical dimmer Seen e 


Wo. S1G8S-111; polaroid commer Foremost Manutacturer of Pilot Lights Literature for the Design Enginee 
All assemblies accommodate midget 


Luis 
flanged base lamps like this one li Oil — 
(actual size ); easily replaced. Available 
for voltages of 1.3, 2.7, 6, 14, and 28 ( } 


a Advertised Product 
Any assembly available complete with lamp. CORPORATION —— — 


SAMPLES ON REQUEST — NO CHARGE 60 STEWART AVE. ¢ BROOKLYN 37, N.Y 
Write for latest catalogues and Design Brochure HYACINTH 7-7600 


oc ‘ ~ 19 FLECTRICAL MANUFACTURING 
230 , 





Rae ss i 


CROSS SECTION of transt 
ye t'' My! polyester fil 
er ath these th 


MYLAR" helps reduce size, weight and cost 
of transformers for I-T-E Circuit Breaker Co. 


“By using ‘Mylar’ as the insulating 
material, we’ve been able to reduce 
the size, weight and cost of our po- 
tential transformer without changing 
its rating,”’ reports the I-T-E Circuit 
Breaker Philadelphia. 
‘“That’s because ‘Mylar’ has higher 
dielectric strength in thinner gauges 


Company, 


DU PONT 


MYLAR 


POLYESTER FILM 


KEADES yt SERN AKD PREC EDINE 


than the material formerly used.”’ 
All leading electrical manufactur 
ers are now using Du Pont “‘Mylar’”’ 
They've found that ‘“‘Mylar’’ has 
greater dielectric strength in thin 
ner gauges than most known insu 
lating materials. At the same time, 
this tough, flexible film is resistant to 
moisture, oils, chemicals and solvents 


There’s extra thermal stability with 


Kk. 1. du Pont de Nemours 
Film Dept., Room hM-# 


Please send me informat 


polyester film available 
We are interested in 
\ 

Name 

Firm 


Address 


pert ipplicationa and ty 


“Mylar’’, offering a possible service 
range from -80° to 300°F 

Whatever your product, you may 
be able to reduce costs while receiv 
ing performance dividends with 
“Mylar” 
properties and types of 
available 


For more information on 
“Mylar” 
end in the coupon below 
Be sure to mention the specific ap 
plication you have in mind 


Wilmington 94, Del 
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Dependable STOP and GO Control 
The Curtiss-Wright “Snapper’ 


THERMAL TIME DELAY RELAY 


For applications of time delay in 
electrical circuits the 
delay 


and breaks contact with positive 


“Snapper- 


thermal time relay makes 


action. The switching takes place 


with a minimum of arcing and 
thus potential chatter is elim 


nated, insuring long life 


The “Snapper” has single-pole 
double-throw contacts, operates 
throughout an ambient tempera 
ture range, is hermetically sealed 


and gas filled and is reliable and 


ELECTRONICS 


rugged. It is available in a metal 
envelope in either (7 or 9 pin) 
miniature or (8 pin) octal and 
also in a glass envelope in 9 pin 
only. The delay periods are pre- 
set in metal from 3 to 120 seconds 


and in glass from 5 to 60 seconds. 


Curtiss-Wright also manufac- 


tures the High-Low 


“Snappei 

Differential Thermostat 
meets industrial and military 
needs. Write to 


Division for complete information 


This unit 


Thermal Devices 


DIVISION 


HEE Te 


CORPORATION = 


CARLSTADT, WN 


Laboratory 


and 


Engineering 
Equipment 


HIGH VOLTAGE LEAKAGE 
TESTER AUDIBLY SIGNALS 
DEFECTS 


Used for high voltage a-c breakdown 
testing of equipment when maximum 
leakage current is specified, Model 103 
tester cancels current due to the ele¢ 
trostatic capacity of the unit under test 
and checks issulation leakage only 
Adjustable, the unit will cancel up 
to 0.005 mf capacity, 


and has external 


adding 


rection. Leakage limit can 


binding posts for 


tween 0 and 5 ma 
High leakage and 
nalled by 
microamp by a 
from 400 to 


ground ire ~I 


ind arcing above 20 


a buzzer v 


spe ike I 


100 volts a-c are provided 


lest voltage 


which has a momentary 

switch, pilot light, volt 
Slaughter Co 
& College Sts., Piqua, O 


by the unit 
contact on-off 
meter, and milliameter 


Young 
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FREQUENCY MEASURING 
SYSTEM HAS 10 CPS TO 600 
MC RANGE 


Developmental and other testing of 
quartz crystals and filters, magnetostri 
tive filters and other components and 
circuits can be accomplished quickly, 
by means of a new frequency measuring 
instrument. Designated the Type FT 
XZB Decade Frequency Measuring Sys 
tem, the instrument consists partly of a 
which contains 


standard a 100-k« 


frequency synthesizer 


as its frequency 


% ELECTRICAL MANUFACTURING 
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LIGHT 
WEIGHT 


SS sub-miniature permanent magnet 
d.c. motor. Speeds to 22000 rpm. 4 to 
70 volts. Nominal rating 1/300 h.p. 
Dia. 7%” x 140” long. Bulletin 120 


MM and LL permanent magnet d.c. 
motors. Speeds to 22000 rpm, 4 to 70 
volts. Nominal rating to 1/50 h.p. 
Dia. 1-3/16" x 144” or 2-3/32" long 
Bulletins 100, 110 


SC sub-miniature hysteresis-synchro- 
nous or induction motors, 400 cycle, 
8000 to 24000 rpm. 60 cycle, 1200 or 
3600 rpm. Torque to 046 oz.in. Dia 
)-1/16" x 1.32” long. Bulletin 1160 


HIGH 
TORQUE 


se. Ha ie 


HIGH 
QUALITY 


...all linked together in 
GLOBE MINIATURE MOTORS 


and motorized devices 


ty 


SS motor and planetary gear reducer. 
Ratios 3.82:1 to 36873:1. Torque to 
900 oz.in. Dia, %” x 2-17/64" to 
3-11/64" long. Bulletin X-7 


MM or LL motor and planetary gear 
reducer. Ratios 4-1/3:1 to 21808:1 
Torque to 3500 oz.in. Dia, 14" x 
2-7/16" to 4-9/64" long. Bulletin 1000 


SC motor and planetary gear reducer 
Ratios 3.82:1 to 36873:1. Torque to 
900 oz.in. Dia. 1-1/16" x 2-5/16” to 
3-7/32” long. Bulletin X-10 


SS 
actual 
size 


(=m) 
MC hysteresis-synchronous or induc- 
tion motors. 400 cycle, 12000 or 
24000 rpm. 60 cycle, 1800 or 3600 rpm 


Torque to 0.8 oz.in. Dia, 144" x 2%" 
long. Bulletins 1110, 1150 


3500 oz.in 


Globe's precision, quality-built Moto-Mite* mini- 
ature motors are furnished in d.c. permanent mag- 
net types, and a.c. hysteresis-synchronous or 
induction types, 400 or 60 cycle. They are custom 
built in hundreds of size and design variations for 
specific applications where high performance, small 
size and lightweight are important considerations 
They may be furnished with planetary or con 
centric spur gear reducers for a broad selection 
of speeds and torque characteristics. Governors, 


GLOBE 


BACK COVER 


* trademark 


phide 


INGUIRY SERVICE CARDS, PRECEDING 


=> 


MC motor and planetary gear reducer 
Ratios 4-1/3:1 to 21808:1 
Dia. 14%" x2%" to 
3-25/32” long. Bulletin 1220 


INDUSTRIES, 


Axial and centrifu 
gal blowers. Sub 
miniature and 
miniature sites, ax 
or dic. Up to %0 
cfm. Excellent re 
liability and life. Bulle 
ting 500, 520, 1500, 1550 


Torque to 


clutches, brakes, filters and other controls may be 
incorporated in most units. Globe's pioneering 
experience in precision, miniature motor manu 
facturing, provides a broad resource of specialized 
know-how to solve your power problems. Globe's 
miniaturized components include gyros, 
trains, blowers, fans, governors, generators, 
vibrators, actuators, switches, clutches, brakes, and 
motorized devices. Call a sales engineer 
located in all principal manufacturing centers 


Servos, 


veal 


Globe 


write on your letterhead for catalog, or bulletin 


describing the unit in which you are interested 


INC. 


1784 stanley avenue, dayton 4, ohio 
precision mintature motors and motorized devices 


dedicated to the best in product and in service 





RESINITE |eenesses 


Pe 7) 
inerease 


| 


of your 
Ty) 
insertion 
TIL AL 
by 20% 


Special embossed construction eliminates torque control prob- 
lems and stripping . . . prevents breakage or freezing of cores 


due to cross threading or improper starts. 


Custom fabrication to your exact specification assures correct 
dimensions to within the most critical tolerances, plus uni- 


formity throughout. 


‘Threads are positioned in accordance with your requirement 


full thread, each end, one end, center only. 


We will furnish—without charge—a pilot production run of 
custom-made embossed forms to fit your particular applica- 
tion. We will also send a winding mandrel made to the speci- 


fications you supply. 


Contact us now for full details about this special offer. 
Request technical bulletin, Use of Threaded Tubes, Threaded 


Iron Cores VS. Torque Control 


WANN Oy yy 


CORPORATION 


Sales Representatives in: 


New England: Framingham, Massachusetts, Trinity 


Metropolitan New York, New Jersey 
Jersey City, New Jersey, Journal Square 4-3574 


Upstate New York: Syracuse, New York, Syracuse 4-214] 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1.1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 


Canada: Montreal, Quebec, Canada, Walnut 0337 


PRECISION PAPER TUBE COMPANY 


20258 W. CHARLESTON ST. CHICAGO 47, ILLINOIS 


quartz crystal with an accuracy of 
2x10". Through the use of precise fre 
quency dividers the synthesizer provide 
standard frequencies which, by means 
of the instrument's mechanical design 
may be fixed or continuously varied 
from 50 eps to 30 me. Combined with 
this synthesizer in one compact cabinet 
is a frequency meter which permits 
direct measurements from 10 eps to 
300 ke and, when used in conjunction 
with the synthesizer, difference frequen 
cy measurements trom 10 eps to 600 mi 

The FT-XZB, when used with suitable 
receivers, also permits telemetering ot 
frequencies covering a range of LO ke 
to 30 me; and frequency recording 
over a range of 10 cps to 600 me, wher 
ised with separate d-c recorders 
Weight is 260 Ib. and dimensior 
4 in. deep, 30% in. high, and 24 
in. wide, Instrument Division, Federal 
lelephone and Radio Co., 100 Kin 
land Rd Clifton, N ] 
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PUSHBUTTON DECADE DELAY 
LINES 


hight new pushbutton decade del 
lines are suited for laboratory applica 
tions, including the development of 
computers and radar systems. Seri 


00 (finished mahogany cabinets and 


Series 200-R (mounted on 5 in. panels 
for standard relay rack mountings), are 
offered as cataloged designs 

Unlike conventional delay lines. the 
decade delay lines can be terminated 
in their characteristic impedance at the 
selected tap. The new timing units pro 
vide a variable delay between matched 
impedances and, therefore, offer design 
flexibility. Pushbutton selection of the 


CTRICA MANUPACT 
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something no one 
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Some mien spend the i working lives 
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originates 
for he operate: 
for « 
t mayor data proces 
week 
acknowledged leadership in 
iwccounts for the 


at IBM 


ELECTRIC TYPEWRITERS 


...creates electronic giants 


filling in the details of hoy the details that we can't po i} 
satistaction of doing includ write, vivir details of 
betore background and = interest t 
\I. Hoyt, IBM Dept 08, 5 
new ideas. new con Ndad Avenue. Ne York 22 
on the frontier of a field p d lab patie ela 
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Endicott, Owego, Poughkeepsie and 
Kingston, N. Y.; and San Jose, Calif 
Moving expenses paid. 
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© TIME EQUIPMENT * MILITARY PRODUCTS 





oT 
SOLENOIDS 


z 
‘ 


lf you use solenoids, relays 
y 


switches, it will pay you to contact 
Comar. Our complete engineering 
and manvfacturing facilities will 


save you time and money. Send 


for details, no obligation 


-f_ 


‘ws 


LAMINATED TYPES 


AC only. Available in four types, for 
constant and intermittent duty. Volt- 
ages, 6 to 230 v. AC. Maximum stroke, 
%" to %", depending on type. Maxi- 
mum pull, continuous duty, 2 to 8 Ibs., 
depending on length of stroke. Maxi- 
mum pull, intermittent duty, 3% to 20 
lbs., depending on length of stroke. 


Supplied with lugs or leads 


SOLID FRAME TYPES 


For AC or DC operation. Suitable for 
general industrial and commercial ap- 
plications. Length of stroke up to 1” 
Range of pull: for AC continuous duty, 
8 oz. to 12 o2.; for AC intermittent duty 
2 to 3 Ibs.; for DC continuous duty 1% 
to 5 ibs., for DC intermittent duty 4 


to 7 |bs.; depending on voltage and 


MINIATURE TYPE 


AC or DC operation. Compact size, 
1 x %" x %". Ideal for use where 
space is limited. Length of stroke 
up to 5/32”. Range of pull: for 
AC intermittent duty 10 to 20 ozs.; 
for DC continuous duty | to 4 ozs.; 
for DC intermittent duty 3 to 17 ozs.; 


depending on voltage and stroke. 





a a COMPANY 
3349 ADDISON STREET 


CHICAGO 18, ILLINOIS 


RELAYS « SOLENOIDS + COILS « TRANSFORMERS « SWITCHES + HERMETIC SEALING 
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required delay is provided. Calibratio 
accuracy is evaluated as +1 per cent 
of the selected delay Voltage rating 
for the new units is 500 WVDC. ES¢ 
Corp.. 534 Bergen Boulevard. Pali-ade- 
Park. N. J 
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MULTIPURPOSE OSCILLATOR 
FOR LOW FREQUENCIES 


Providing pure waveforms for subset 

audio, and supersonic measurements 
Model 202C multipurpose low-frequen 
ey oscillator offers a high output power 
of 160 milliwatts delivered from a trans 
lormer-coupled balanced matched 
source, The instrument covers frequet 
cies from | eps to 100 ke in five range 


Accuracy is +2 per cent under norma 


onditions including wariu-t 


vin brequene tt protine 
full range output t either LOO 
itt. or LO volts inte 500 ohm 
olt open cimeui 
Output balance bet 
per cent at lower  trequenes 
ipproximately | per cent at LOO) 4 
Distortion is le than 0.5 per cent above 
eps and is independent of load 
pedance, Hum voltage is less tha 
per cent of rated output Recovers time 
is le than 5 sec at l eps Model 202 
incorporates long-life electrolytic capa 
citors and ceramic insulation at hig 
impedance points. Hewlett-Packard ¢ 
75 Page Mill Rd Palo Alto. Calit 
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ud return cards are provid 
preceding back cover aS a 

nience to the reader in obtainir 
further information on 


New Components and Material 
Literature for the Design Enginee: 
Feature Article Reprints 
Advertised Products 
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“SCOTCH” 28 prevents solvent action 
in Fairhanks-Morse coils 


White acetate-cloth tape has true thermosetting adhesive 


Insulating tape must hold on top-quality resin 
encapsulated coils such as those turned out by 
Fairbanks-Morse. True thermosetting adhesive 
tapes are unaffected by solvent action of syn 
thetic casting resins, especially those containing 
monomeric components. Result: A completely 
cured coil with no soft or wet spots. That’s why 
“ScorcH” Brand Thermosetting Tape No. 28 
anchors primary leads and holds terminal posts 
on the secondary in Fairbanks-Morse coils 


“Scorcu” Brand Thermosetting Tapes have a 


Reg. U. S. Pat. Off 


BRAND 


pressure-sensitive adhesive that stick 
After the curing proce 


at a touch 
these tapes become high 
ly resistant to the solvent action of waxes, vai 


nishes and resins, preventing softening or throv 


out. Adhesive holding power actually increase 
positively anchoring all components under high 
heat condition 


Next time you have a heat or solvent-resistant 
job for tape, think of the pressure 


ensitive tape 
with the true thermosetting adhesive 


“ScoTcu 
Brand! For more information, write 3M, Dept 
BY-%6, St. Paul 6, Minnesota 


SCOTCH Thermosetting Tapes 


The term ‘Scorcnu 


and the plaid design is a registered tr 


idemark of Minnesota 
Minn. Export Sales Office 9 Park 


Mining and 
\ve New York 16. N. Y. In Canada: P.O. Box 


ls 





DANO 
COILS 


to 
Production 


A multitude 


for a 


ot coils 
multitude of 
ap] re ations requir 
inp coil Dano is 


keeping pace with 


roday's changing coil 
ieeds Keep ‘em 
Dano 


motto, and you can 


coming” 1s the 


be sure every coil is 
precision made to 
your exact specifica 


cons. From 


design 
engineer to the pur 
chasing agent to 
Dano a 
“Lifeline 


con 


pertect 


to produc 


CALL or WRITI 
TODAY, and 
DANO’'S quote will 


be on the ay. 


Bobbin Coils 

Form Wound Coils 

Paper Section Coils 

Acetate Bobbin Coils 


Cotton Interweave 


Coils 


Coils for High Tem- 
perature Applications 


Encapsulated Coils — 
in either Polyester or 
Epoxy Resins 
Alee [RANSIORMERS MADE TO OFDEF 
THE DANO ELECTRIC CO. 
93 MAIN ST, WINSTED, CONN 


SSS SS SSS 


Literature for the Design Engineer 


1// neu listings Oo] 


press including 
public atior 


‘ atalog 
relating to 


desuened-in use in 





ELECTROMACNETIC RELAY SYMPO- 
SIUM PROCEEDINGS—)P apes 
ed at the 


present 
Fourth Symposium on Ele 
Kelays, held at Oklahoma 
Institute ot fechnology Oklahoma 
A&M College ire presented as 
a 144-page 


papers are 


tromagnetic 


given 
pamphlet. In all 
meluded 


some 
\mong these 
are Design Considerations in Sensi 

Magnetic Materials”: 
Relay Characteristics and “Mercury 
Wetted Relay Recent De 
elopments on Ball-Armature Relays” 
ind “Reliability Problems of Airborne 


Relay and Supye ted Solution * are 


live Relays 


Contact 


representative ol the cope ol the other 


included. Potter & Brumfield 
Subsidiary of American Machine & 
Foundry Cio 
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MINIATURE MICA CAPACITORS 

fechnical article describes how “K’ 
gaged mica permits manufacture of ca 
substantially smaller di 


these ot 


pacitors with 


mensions than 


conventional 
models used in transistorized and other 
printed circuits. “K” gaging is 


rt 


tronic method of gaging mica film that 


permits utilizing small area mica to 


capacity Ad 


achieved by the 


obtain predetermined 


antages method are 
close as the 
0.00025 are 
Perfection Mica Co 
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discussed; tolerances a 


mechanical equivalent of 


aid lo hye possible 


NUCLEAR RADIATION ENVIRONMEN- 
TAL TESTING—} our-page bro« hure un 


nounes expansion ol facili 


ties that enable commercial laboratory 
to ~=oundertake 


lesting 
nuclear environmental 
testing of components, subsystems and 
done in the 


Inland 


materials. Testing will be 

reactor ol an eastern university 
Testing Laboratories. 
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MINIATURE FLEXIBLE COUPLINCS 


Text, illustrations and dimensional 


drawings included in a four-page bul 
letin show miniaturized couplings use 
ful in servo-mechanisms, computer and 


other small devices 


The couplings are 
designed tor speeds up to 50,000 rpm 


ind will compensate for parallel and 


manufacturers 


components and 
‘ les trically 


literature just off the 


manuals and other reference 


materials for 


energized end product 


ingular misalignmen while relievir 
loads 


and synchronism. No 
<aid to he 


he aring holding constant torque 


lubrication is 
Flexible 


required. Thomas 


Coupling Co 
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CLASS H SILICONE ELECTRICAL IN- 
SULATING MATERIALS —Containing 


comparison of Class A, B, H. and ¢ 


insulations in chart form, 4-page bro 


chure is with Class 


mainly concerned 


Data are 
uch products as 


H_ insulation provided or 


silic one resin insulat 
wilic tone 


cloth and lap 


tip varnish bonded mica glass 


treated 
cloth and tape “as well as on silicone 


silicone vlass 


glass laminate and silicone-treated a 
bestos cloth and tape. Other 


rubber 


product 
listed include silicone insulated 
silicone rubber o| i> 


others 


lead wire and 


tape amony Insulation il 


Wires In 
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VARIABLE-SPEED DRIVES — Mechani 
cally variable V-belt drives are the sub 
ject of illustrated Bulletin 1600-B7 P 
containing information on design fea 
tures operating pring iple 
tables. Available sizes: fron 
1 3 through 5 hp. Worthington Corp 


parts and se 
lection 
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FLUOROCARBON 


properties 


PRODUCTS 


and uses of 


borm 
a wide range of 
fluores arbon products 


from plasti 


resins to dielectric fluids—are described 
in an illustrated 8-page brochure. The 


Kel-F 


include molding and extrusion plastics 


fluores ar bon produc ts desi ribed 


resins, and a 
Also oils 


Among other prod 


dispersions and coating 


fluorocarbon rubber series 
waxes and greases 
uets described are chemicals useful fo: 
fluids, among other applica 


The M. W. Kellogg Co 
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dielectric 


tions 


HEATING ELEMENT ALLOYS — 


heating element alloy 


New 
number 245. has 
a specific resistance of 830 ohms per 
emf and is designed to make possible 4 

Analysis 
cent chro 
mium plus aluminum plus silicon. Other 


longer life heating element. 


73 per cent nickel—21 pet 


AUGUST 1956 ELECTRICAL MANUFACTURING 





Another 
Parker-Engineered 
Die Casting 


yr 


HOLES AND ALL...In One Casting Operation 


PARKER Just imagine the savings effected by producing this 
SALES ENGINEERS intricate part com plete in one casling operation Here, 


certainly, is dramati prool of the kill experience ind 
CHICAGO 49, Ill . 
Ollie J Berger Compony © 2059 East 72 Strest creative imagination of Parker die designer \nd when 


CINCINNATI, Ohio you add to these Parker-engineered cost Vin other ad 


Willem’. Gronterman © 2174 Buck Street vantages such as high density, smooth as-cast finish and 


DETROIT 35, Mich yood tensiles, you 


‘ can see why more and more design 
Hodgson Geisler Co. @ 18917 James Courers 


engineers are turning to Parker Die Castings for their 
GIRARD, Penna 
Dome! F Marsh @ 35 Chestnut Street component parts 


KIRKWOOD 22, Mo Parker 


has been a leader in die casting for 50 years 
Edword F Higgins, Jr. @ 102 West Adams Street 


an old hand with new ideas This skill and experience 
WILTON, Conn 
Girard L. Palmer @ Belden Hill Road saves you money On your Component part Just call the 


SYRACUSE, N. Y nearest Parker sales engineer or write the factory direct 
3. C Polmer @ 712 State Tower Bidg 


BELLEFONTE, Penne 
Warren G. Olson #420 East Linn Street 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pennsylvania 


high pressure 
ALUMINUM and ZINC 
die castings 
POWDERED METAL PARTS 
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JOLIET 
WASHERS 


An extensive plant expansion program recently 
completed provides the reserve capacity and 
flexibility needed to meet both your regular and 
emergency immediate shipment requirements 
for washers of all types—standard and special, 
any size, any metal, any quantity. Joliet remains 
the world’s foremost producer of washers. 


JOLIET WROUGHT WASHER COMPANY ¢ Joliet, Illinois 


top source 
with top 
purchasing 
men 


/ 
s 
f 


4 


<= 


ee 


Zee ul Lele Ue a male ek 
washers of all kinds, write for our catalog today 


physical and electrical properties are 
given in a 2-page pamphlet. Another 
bulletin provides technical information 
on another new alloy, No. 531, de 
veloped to have a high specific resis 
tance, with excellent winding and 
sodering characteristics. Driver-Har- 
ris Co 
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DIRECT-ACTING SOLENCID VALVES 
Additions to a line of bronze and stair 
less steel solenoid valves are described 


and illustrated in a one-page bullet 


listing the following new models Py pe 


AD bronze valves available in sizes 
from ‘4 to | in: type KD stainless s 
types in A fron li, to 1 in 

Type GD stainles teel valve 6 
ize). Available are waterproof molde 
coil lor temperatures to 250 | “il 
cone insulated coil ire available tor 
higher temperatures I x plosion proot 
coil housin ive also available. J. D 
Gould Co 
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STOCK SILICONE RUBBER AND ALLIED 
PRODUCTS Described in a 


on stock silicone rubber ind = allied 


brochure 


product ure ihicone -heet, ilicone 
pone sheet ind coated fabric Ad 
ditional listings provide data on tape 
silicone extrusion ind fabrie-cove 
eal is well as on pressure 

Veflon tape The Connecti 

Rubber Co 
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HIGH-TEMPERATURE CABINET OVEN 
Suitable for general laborato: 
ligh-temperat ire cabinet oven described 
in one-pape data sheet i litable 
temperature up to 850 | Availa 
optional equipment and 
provided. Steiner-lves ¢ 


31, Reader Inquiry Servic 
preceding back cover 


YROMETER INDICATORS — \i)!!| 
meter-type pyrometer indicators are the 
ubject of 8-page Catalog No 

The indicator corporate a perma 
nent-magnet moving coil and automat 
cold) junction compensation. Avatlable 
models are described. Thermo Elect: 


Cao 


132, Reader Inquiry Servic 
preceding back cover 


LOW INERTIA SERVO MOTORS—( a) 
log sheets illustrate and describe tou 
types ol low inertia servo motor 

| cluding a size 10 servo designed 
operation in a special 250 cycle square 
wave system: a size 10 designed tor use 
| in servo systems where instant response 
|} to input signal is a prime requisite; and 
| a high performance servo which cor 
forms dimensionally to Navy BuOrd 





five equals fi fty 


This DC motor is actually ten times the motor it appears to be. 
It is the size of a 5-h.p. motor, but it’s rated 50 h.p. short-duty, 
and over 20 h.p. continuous. 


In designing this particular shunt-wound motor, high power 

in a small space was the major consideration, but not the only 
one. It also had to accelerate to 6000 r.p.m. within one second 
and withstand frequent, fast reversals without excessive over- 
heating. Physically, this small-scale giant measures just 16” long 
by 9!” dia., and weighs only 115 Ibs. 


Admittedly, this is a special motor. It is also typical of ESCO's 
unusual ability to design and build all kinds of special rotary 
equipment to meet particular needs. For over forty years ESCO 
has been pleasing its customers by finding answers that exactly 
match special requirements. Perhaps our solution to your 
particular motor problem will please you, too. 


Refer to Esco Catalog in section 4a/E1 in Sweet's Product Design 
File, or write direct for general catalog No. 56PD. Why not 
also send us details on your special problem — we'll be glad 


to show you how we would go about solving it for you 
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on Sprayed Metals 
in electrical and 


electronic equipment 


A Metallized zinc provid 
low-cost, efficient 
shielding for componer 
of Dictaphone tating 


£ 
machine 


A Metallized copper on ceramic 
base resistors permits 


yidering of pigtalis. Photo 
‘Le. courtesy Friez Instrument 
Division, Bendix Aviation Corp 


of sprayed lead or 


this cast iron x-ray housing 
protects operator from radiation 
Any thickness can be applied 
Photo courtesy Metal Spraying 
Corp., Milwaukee, Wis 


Modern metallizing— sprayed metal—-has found many appli- 


cations in the production of electrical and electronic equip- 
ment. Originally metallizing was used to provide a soldering 
base on non-metallic materials in components such as resis 
tors, capacitors and meter faces. Today, its use has spread to 
applications in shielding, the production of other types of 
electrically reflective surfaces and in the replacement of wired 
circuit FREE 


We have prepared a bulletin which illustrates and 
describes a wide range of these applications. It also 
provides engineering data on bond strength on metal 
lic and non-metallic materials, conductivity charac 
teristics, permissible coating thicknesses, circuit tests 
as well as a description of surface preparation and 
spraying methods. A copy of Bulletin 120 “Sprayed 


Metal Coatings,” will be sent on request without charge 


Metallizing Engineering Co., Inc. 


estbury, L. I., N. Y. © Great Britain: Chobham near Woking 


1113 Prospect Avenue 
Westbury, Long Island, New York 


Please send me Bulletin 120 
NAME 
TITLE 


COMPANY 


ee  ——————————————————————————————— 


ADDRESS 


cITy 


size 10. Last of the four available types 
is a high performance unit conformin 
dimensionally to BuOrd Size 15. Jol 
Oster Manufacturing Co. 
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THERMOCOUPLE ACCESSORIES— \.\.: 


ters resistors 


| 
terminals, and quick-dis 
connect connectors are among the ther 
mocouple accessories described in EF: 
gineering Bulletin No. 1610-A. Unit 
are standard stock items and = ava 
able for immediate shipment Re 
vere Corporation of America. 
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ULTRA THIN GAGE COPPER TAPE 
Development of copper foil and thick 
nesses as low as 0.3025 in. for use 
water type coils (wafer coil technique 
for transformers, ELecrrican Mant 
FACTURING February 1955) are de- 
scribed in technical data sheet N 
PWC-701. Advantages over aluminum of 
this application are sighted. Biblio 
raphy Is appended i well as equ 
lent cross sectional area chart for 
responding magnet wire constr 
American Silver Co., Inc 
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LARGE DIAMETER THIN-WALL TUB- 
ING—Finding applications in | 
tional-horsepower motors, textile 
chinery ind other equipment | 
diameter thin-wall tubing, describes 
Data Memorandum No. 4 range 
size from %% to 2'6 in. OD, with 
thicknesses of 0.035 in. and le 
tubing is supplied in both seamle 
Weldrawn grade i he Weldrawn 
fusion welded from = strip and co 
drawn to size. Superior Tube Co 
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ARC WELDING—Complete with an “I 
troduction to Are Weld Surfacing 
lustrated 28-page “Weldirectory 

vides data on electrodes for such <p. 
cific types of work and properties of 
weld metals as: stainless steel, nonter 
rous, cast iron, and hard surfacing. A 
Guide for Selecting Mild and Low-Allo 
Steel Electrodes and other useful ¢ 
gineering and application data are pr 
vided. The Lincoln Electric Co, 
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FLUID-POWER STEEL TUBING LD 
scribed as a buyers’ and designers 
guide to specially processed steel tub 
ing and cold finished steel bars for his 
draulic cylinders and fluid lines, new 
illustrated bulletin provides engineering 
data on Rockrite cylinder tubing and 
Ryerson hydraulic fluid line tubing 
Other fluid-power tubing described in 


‘ ludes spec ial cold drawn welded cy lin 
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THE NEW artos AUTOMATIC 


wire-stripping and 
TERMINAL-ATTACHING MACHINE 


Artos TA-20-S 
with guard raised 


Some examples of terminals attached by Artos Machine 


ee, 


7 
” 


G4 


This new Artos TA-20-S brings still greater speed and production 
economy to large-quantity users of wire leads with terminals at- 


tached. It automatically pertorms the following services all in one 
ope ration 


1. Measures and cuts wire to predetermined lengths. 

2. Strips one or both ends of wire 

3. Attaches practically any pretabricated terminal in strip 
form, to one end of wire 

4. Marks finished wire leads with code numbers and 
letters. (Optional attachment not standard part of ma- 
chine.) 


ALL OPERATIONS ARE AUTOMATIC. Machine can be operated by 
unskilled labor. It is easily set up and adjusted for different lengths 
of wire and stripping. Die units for different type terminals simply 
and quickly changed. Production speeds up to 3,000 finished pieces 
per hour. 


ARTOS MACHINES ARE USED by electric appliance, 
automotive, aircraft, electronics and other industries 
that want automation in the production of wire leads 
in quantity Agents throughout the world. 


Engineering consultation and 
recommendations given with 


out obligation WRITE FOR No. 655 on the 
BULLETIN Artos TA-20-S 


2741 South 28th Street Milwaukee 46, Wisconsin 


der tubing and seamless tubing spe 
cially drawn to OD and ID tolerance- 
for honed cylinders. Joseph T. Ryer 
son & Son. Ine. 
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METAL MARKING MACHINES — 50)! 


anniversary catalog describes in text 
and illustrates a complete line of meta 
marking machines, including general 
purpose types, rapid production model- 
precision graduating equipment. and 
iufomatic numbering heads. Additiona 
data are provided on the new Cyclo 
matic Control for cycling and sequen: 
ing marking machine operations. a- 
well as engineering data on many other 
ivailable types. Noble & Westbrooh 
Manufacturing Co 
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TWO-WAY DIRECTIONAL CONTROL 
VALVES—I wo-way 


valves built for fluid power system- | 


directional contre 
i} 
to SOOO psi, are described in 16-page 
Bulletin 80200. Details are included o 
valve body construction and the fun 
tions of standard and special plunger- 
ire reviewed, Plungers and flanges are 
offered in five styles, with each style 
described, type designation given. and 
dimensions and JIC symbols included 
\ page on custom-built’ valves illu- 
trates pecial directional control prob 
tems that the manufacturer has solved 
The Oilgear Co 
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EMBOSSED PATTERN METALS fiiy 
neering design data on embossed 
tern metals are presented in an 
trated brochure providing data on stoch 
patterns. special patterns and applica 
tion data. Most patterns are availabl 
on all ferrous and nonterrous alloy 
Croname. In 
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PRECISION GAUSSMETER Applica 
tions of Model M-2 Gaussmeter includ 
applic tions in measuring magnets 
field strength: calibrating laborator 
magnets; plotting magnetic field cor 
tours and gradients: and demonstra 
tions of nuclear magnetic resonance 
bour-page brochure describe thie 
strument which operates on the pe 
ciple of nuclear magnetic resonat 
Nuclear Magnetics Corp., subsidiary 
The Perkin-Elmer Corp 
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CENERAL-PURPOSE FRACTIONAL AND 
INTEGRAL HP MOTORS — Providing 


omplet cross reterence between old 
ind new NEMA ratings (both hor 


power and dimensional), condensed 


b-page catalog provides data on gel 





THE 


a YALE powdered metal part... 
the millionth will be as accurate as the first 


A large part, as powdered metal parts go. Difficult to produce in 
quantity to the accurate tolerances necessary. Helps run one of 
America’s best-known automobile 


The auto manufacturer chose YALE* to produce this part only 
after the most careful consideration of what we had to offe 


He knew that powdered metal parts cost far le than cast and 
machined parts, but that wasn’t enough. It was vital that this saving 
in cost be accomplished with no sacrifice in quality. So he chose 


YALE parts. 


He had to be sure the millionth part would be as accurate as the 
first. That we could give him delivery on schedule. Imaginative 
engineering. Large-scale production facilities. More reasons why he 
chose YALE. And then there was the most important fact, the one 
he’d known from the very beginning 


He knew he could depetrt on YALIC. And he knows that you can, 
too. We’re as close as your telephone whenever you’d like to tall 
about it. 


FADER INQUIRY SERVICE CARDS, PRECEDING BACK 


heat regulator body shown about twice actual use 


powdered 
metaiparts 


YALE & TOWNE 





eral-purpose fractional and_ integra! 
horsepower motors. Marathon Electri 
Manufacturing Corp 
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NICKEL UNDERCOATING FOR RHO- 
DIUM—-Ten-page technical paper de 
scribes the Lectro-Nic Compressivel 
Stressed Nickel Plating Process. whic 
has been developed specifically as at 
undercoating to counteract rhodium 
electroplate’s inherent high stress char 
acteristics. The process described uti 
lizes only one additional agent. with al 
other operating conditions being iden 
tical to conventional nickel plating 
Sel-Rex Precious Metals. Inc 


Circle No. 144, Reader Inquiry Service Card 
preceding back cover 


ONE-COMPONENT EPOXY METAL AD- 
HESIVE —Having the ability to with 
stand temperatures to 500 F, bonding 
igent R-385 is a one-component epoxy 
metal adhesive, that is said to adhere 
to most metals, plastics and other ma 
terials. Furnished in a heavy paste 
form and applied as received with no 
iddition of catalyst or hardener, the 
bonding agent has a shelf and pot life 
of at least a year. Four-page data sheet 
oints out additional technical infor 
No wonder the new ——— r : 
Silic-O-Netic Time Delay . mation. Carl H. Biggs Co., Inc 
Relay has aroused such interest “* Circle No. 145, Reader Inquiry Service Cards 
It offers basic advantages as a preceding Beck cover 
delay device unequalled in its low 
he's ae. END-SHIELD BEARING SYNCHRONOUS 
we Silic-O-Netic Relay provides delay MOTORS —-Designed to meet require 
with no mechanical linkages . nomechanism 
to speak of only one moving part, and that ments for a high degree of protection 
part is hermetically sealed, forever free of combined with 
dirt and dust. It operates on a positive 
change in magnetic flux which is sharply f E : gee i ; 
defined as the movable core touches nance, line of large end-shield bearing 
the pole piece. Moreover, the new synchronous motors find applic ations in 
Type A model has high speed 
contacts, affords good 
contact pressure 


maximum accessibility 
for installation, operation and mainte 


centrifugal blowers, compressors and 
lans, and related equipment. Illustra 
tions, charts and text of four-page bul 
letin point out standard construction 
features and possible modifications 
\llis-Chalmers Manufacturing Co 
Circle No. 146, Reader Inquiry Service Cards 


in TIME DELAY RELAYS RARE << 


STANDARD INVESTMENT CASTING 
ALLOYS—t old out sheet provides com 


parative data on the characteristics of 


is Austenitic stainless, Martensiti: 


Relays are already being -tainless, low alloy steels, nickel alloys 
used in dozens of volume No thermal elements no aging, no copper base alloys and aluminum al 
fatigue long-life stability 


appheations where absolute lovs, among others. Data are provided 


dependability is essential Ture lime tha Overall dimensions: 2' on chemical analyses, mechanical prop 
They are well worth your ee sae ae erties and characteristics. Precision 


investigation PN att ven, eee Metalsmiths Inc. 


uu fulletin T-5002 Circle No. 147, Reader Inquiry Service Cards 
rite for Bu int TL achieved in 20 years of preceding back cover 


solenoid manufac turing experience 


STROKE AND REVOLUTION COUNTERS 
—Stroke and revolution counters witl 
HEINEMANN life 


count ratings from three million to 
| billion are described in 8-page cata 


ELECTRIC COMPANY log M-200. Also shown are special coun 


99 Plum St., Trenton 2, N. J. ter assemblies for built-in applications 


AUGUST 1956 ELECTRICAL MANUBACTURIN 
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.».a combination that’s hard to beat! 


Laminated plastics ...for a combination of properties that can’t be beat 


SYNTHANE is a favorite material among engineers, de- 
signers, and product-conscious executives because it pos- 
sesses a combination of many properties. It is light in 
weight, strong; has high dimensional stability, excellent 
electrical properties and chemical resistance. It's also easy 
to fabricate. 


Synthane makes excellent ball bearing retainers. 
High dimensional stability, wear resistance and non 
galling properties keep bearings humming smoothly 
at 100,000 rpm and up! Synthane's light weight 
minimizes the effect of any eccentricities, provides 
lower starting torques, less bearing weight. The 
Synthane plant has facilities for producing practi 
cally every type of laminated plastic retainer known, 


Property combinations! Synthane has TENSILE STRENGTH CHEMICAL RESISTANCE 
them ... in over 30 individual grades... 
sheets, rods, tubes, moldings and com- 


pletely fabricated parts. Send for free 
illustrated catalog today. * ANE 


SYNTHANE CORPORATION, 17 RIVER ROAD, OAKS, PA. 
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HIGH CAPACITY 


in very small size! 


NEW Acro Subminiature Snap-Switch 


@ HIGH ELECTRICAL RATING 10 Amps at 115 volts or 230 
volts A.C. or 28 volts D.C, 


EXTREME TEMPERATURE RANGE from +-350°F to —100°F 


LONG MECHANICAL LIFE. many millions of cycles, continu- 
ous duty 


DOUBLE CIRCUIT TERMINAL ARRANGEMENT 


The big feature about this little switch is its high rating. It 
has four times the capacity of most switches in this size. And 
temperature extremes pose no problem. The Acro subminiature 
switch will operate within a range of from +4+350° to — 100°F. 
Long life is assured through use of the rugged Acro rolling 
spring principle, up to 10 million cycles continuous duty. 

High rated Acro subminiature switches are your answer to 
the problem of controlling big loads in confined areas. And on 
lesser loads their excess current-carrying capacity is a good 
safety factor. Four terminal construction permits wiring 
double circuits where required. The entire unit is housed in a 
plastic case and can be adapted to any present type actuator. 
Write for literature. 


CRO 


SWITCH DIVISION 
Columbus 16, Ohic 


Pients et Columbus and Hillsboro 


REPRESENTATIVES IN PRINCIPAL CITIES 


is well as an extensive line of indi 
vidual number wheels, reset gears 
shafts and other components. Produ 
tion Instrument Co 
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CERAMOPLASTICS COMMUTATOR 
PLATES—Providing data on operating 
characteristics of manufacturer's mode] 
TM 55 series commutation switches for 
telemetering and similar applix ations 
8-page brochure also includes design 
considerations for equipment designers 
Tabular information covers both ele: 
trical and physical properties of 
standard Supramica 555 commutation 
plates. Use is made of Supramica 555 
ceramoplastics, a formulation of glass 
and synthetic mica. Mycalex Electronic- 
Corp 
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ENCAPSULATED WIREWOUND RESIS- 
TORS-New plastic formulations, new 
encapsulating techniques, as well as 
newly developed products, are stressed 
in 12-page catalog providing data on 
temperature-sensitive resistors, minia 
ture types, subminiature models, and 
such new products as card-type resis 
tors, miniature d-c voltage dividers and 
d-c net works. The Daven Co 
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NYLON GROMMETS — A blind screy 
receptacle that locks tight—-even unde: 
severe vibration—is the subject of a 4 
page illustrated brochure deseribing 
nylon Plastice-Grommets. The self-re 
taining blind screw receptacle snaps in 
to prepared hole at touch of finger 
Applic ations are described Any color 
may be obtained. Principles of opera 
tion are reviewed and dimensional data 
provided. Fastex., Div. of Hlinois Tool 
Works 
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AIR-CONDITIONING AND REFRICERA- 
TION CONTROLS—Design features and 
engineering data on a new line of ai 
conditioning and refrigeration motor 
controls are detailed in bulletin No 
5610. The controls are available in four 
sizes (20, 30, 35 and 50 amp) to 
match motor requirements. Voltage 
rating charts, outline diagrams, heate: 
coil tables, and application photographs 
are provided. Furnas Electrie Co 
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PRESSURE PICKUP Series of data 
sheets describe a. series of pressure 
pickups, including Type 4311) espe 
cially suited for measurement and 
control applications involving severe 
vibration, acceleration, and ambient 


temperature variations. Type 4313, de 
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HOW FORMSPRAG'S 
SIMPLE PRECISION DESIGN 
WORKS FOR YOU: 


Sprags used in Formsprag 
Clutches are highly developed, 
precision wedges of hardened 
alloy steel. Due to the sprag’s de 
sign, an unusually high amount 
of torque is delivered from one 
concentric race to the other. 
When torque is applied, the 
sprags are instantaneously en 
gaged. When torque is removed, 
the sprags release instantane 
ously. 


This new Dodge No. 8 Torque Arm Reducer with a capacity of 60 
h.p. at 100 r.p.m. utilizes a Formsprag Series 50 Backstop Clutch. 
Bob Haas (left), Formsprag District Manager discusses its operation 
with Alec Bodle (right), Chief Engineer, and David Firth, Vice 
President, Engineering of Dodge Manufacturing Corporation. 


Basic construction of the Form- 

sprag Clutch is simple. A full 

aS F @ | t h complement of sprags is inserted 
bet 4 terc 7 

CTC Le SLs betwen inner and cuter concen, 

Pe . a surfaces is ee by ener 

gizing springs. Formsprag con 

COU C UCP Ue eee 


struction allows more sprags to 
be inserted in a smaller area than 


7 a +h) other clutch designs. Result 
CLT TG aa ck LY ae greater torque capacity in a 


smaller clutch. 


**Dodge Torque-Arm Speed Reducers are built for efficiency up to 97°, — 
as demonstrated in thousands of installations. 


“Precision preformance like this means that every component part 
must perform with extreme accuracy—and be able to take it! 


‘*That’s why Formsprag Clutches are used for built-in backstops in our 
speed reducers. Not only do they offer maximum torque in a minimum 
area, but they've proven their ‘long-life’ capabilities in thousands of 
diverse applications.’ 


Dodge is just one of the myriad of industrial manufacturers taking 
advantage of these Formsprag Clutch design features: 
e HIGHER TORQUE CAPACITY 
LONGER LIFE 
INTERNAL SIMPLICITY 
NO MEASURABLE BACKLASH 
e EXCEPTIONALLY LOW MAINTENANCE ‘589 Hoover Road, Van Dyke, Michigan 
Why not put Formsprag’s experienced engineers to work for the better- 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
ment of your product? Write today for comprehensive literature. OF OVER-RUNNING CLUTCHES 


PADER INOLIE 





DALOHM... miniature but mighty! 


___§ — Gnnounces the new “Mi -E-TRIZED” 
aL Onn) A1O-W-TRIMMER 
co *"—*/ POTENTIOMETER 


Wire Wound 
High Temperature 
Humidity Proof—Ruggedized 


[de igned to meet increa ed demands of MIL spec ifications, DAL 
OHM A1O-W-Trimmer potentiometer provides precision adjustment 
n critical electronic circuits under extreme environmental conditions 
Phe AlO-W-Trimmer has an extended winding surface and assures 

precision resolution without sacrificing sub-miniature design 
* Unique new sofety clutch prevents damage from over-excursion of the trimmer 


adjustment screw 


Holds set resistance valves—internal units have nearly identical coefficients of ex 
pansion 


Housing has heat resistance of 200 C continuous 


Resistance valves 10 ohms to 50,000 ohms; tolerance 5% standard; power rating 
8 wort 


Size 220 x 312 « 1.250; weight 2.25 grams 


Write for Bulletin R-32 


DALE PRODUCTS, inc. Export Dept.: Pon-Mer Corp. 


Phone 2139 1270 Broadway, New York 1, N.Y. 


1306 28th Ave., Columbus, Nebraska, U.S.A, [70"7ega' Charles W. Pointon, 


Custom-Specified 


TRANSFORMERS 


NOW ... through a unique method . . . “GTC” represen- 
tatives are prepared to give you on-the-spot answers on 
delivery time, price and all other pertinent details . 
to precisely order to your particular electrical and mechani- 
cal requirements and still provide for quick delivery 
Catalog illustrates pro usually unnecessary 
a ite 2 totype transformer in y realize cost econo 
GTC calls it detail to mies through applice 
os ¥ eliminate time - con- tion of mass production 
Custom- suming liaison between techniques to limited 
° “ your engineers ond ours quantities 
specified ° reduce time for proc- V simplify ond assure 
essin orders because more accurate specify 
somple submission jig mg of your requirements 


Write today for the “GTC” representative in your area . . . he'll 
be glad to call at YOUR convenience and show you how to save 
time and money on YOUR transformers. 


oe ee aay 
perumnnnms TRANSFORMER COMPANY 


is just off press serving industry since 1928 
- write for 18240 Harwood Avenue, 
your espy. Homewood, Illinois 


t 


250 


scribed in another bulletin, has beer 
engineered specifically for medium 
and high-pressure measurements of 
laboratory accuracy and is available i: 
absolute or gage models with 250 1 

9000 psi ranges. Type 4-316, is suitable 
for continuous operation at 600 F. Co 

solidated Electrodynamics Corp 
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THERMISTOR HEAT DETECTOR CELLS 

Designed for use in heat detection 
9000 psi ranges. Type 4-316, is suitable 
direct contact with the source is inad 
visable or impossible, Servotherm ther 
mistor bolometers are said to be ey 
cellent detectors of infrared radiatioi 
in the spectral region from 1 to | 
microns or more Technical bulleti 

300-1 describes 3 standard types. | 
formation is provided on the basi 
nature and construction of thermistor 
bolometers, static characteristics, dy 
namic characteristics, noise level, is 
frared transmitting windows and circuit 
design considerations. Servo Corpora 
tion of America. 
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SHOCK AND VIBRATION CONTROL 
Basic theory of vibration isolation and 
shock absorption are reviewed in a new 
bulletin describing various types of 
machinery vibration. Designated bul 
letin SVC-55, publication contains basi: 
data, formulas and graphs; practica 
methods of shock vibration and contro] 
are reviewed. Industrial Div., T. R. Fini 
& Co In 
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SOLID TANTALUM CAPACITORS. -Cu: 
taining no liquid electrolyte whatsoever 
solid tantalum capacitors consist of a 
conventional porous tantalum anode, 
laver of semiconductor material, a suit 
ible conductor and a metallic cathode 
cover. Bulletin 6.110 points out that the 
entire capacitor assembly is potted and 
hermetically sealed in a metal cas 
Life expectancy appears to be infinite 
Performance characteristics of the ca 
pacitor, designated S-T-A are said t 
be suited for transistor circuitry. Rect 
fier-Capacitor Div., Fansteel Metallur, 
cal ¢ orp 
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ROTARY CAM LIMIT SWITCH =|): 
signed for use on mechanical pres 

the rotary cam limit switch described 
in Bulletin No. 1600 B features tast 
external adjustment of the cams while 
the press is in operation. Stoppage ol 
the press is unnecessary while adjusting 
the timing of either the press controls 
or auxiliary equipment synchronized 


te the press ove le | wo model. are 
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Irrathene insulation in switchgear 
Saves space; makes it easy 
to tape cable terminations 


Why the “(i 


Why are so many electrical manufacturers switching to General Electric 


@& Switch’ to Irrathene’? 


irradiated polyethylene 


Irrathene insulation? Because of the advantages this flexible, high dielectric 
material affords. 

For example, G.E.s Medium Voltage Switchgear Department now uses 
Irrathene tape in place of varnished cambric to provide its switchgear with 
insulation that has high dielectric strength, low power factor and dielectric 


constant, and excellent moisture resistance. Highly flexible, it can be taped 


around turns and bends without bunching providing tight, uniform w rap- 


ping that minimizes the possibility of voids. More compact and less bulky 
than the previous insulation used, it requires less space to tape connections, 


making it easier for customers to tape cable termination: 


How can YOU benefit by 
switching to Irrathene insulation? 


Irrathene irradiated polyethylene is the result of General Electri: 


General Electric Company 
Chemical Development Department 
Section U1, Pittsfield, Mass 


idvances in radiation chemistry. Flexible, non-melting impervious 


' 


Please Se nd me more information on Irrathene® irradiate { 
to water even on direct immersion, this new high dielectric insu 


polyethylene f 
lation offers superior protection for motor bus bars power cable 


transformers. If you have not yet looked into the possibilities of 


Name 
lrrathene insulation for you4r equipment mail this coupon 


Firm 


Progress /s Our Most /mportant Product 


GENERAL G@ ELECTRIC 


tbs, PRECEDI 


Street 





1 pole—2 ae Pry Tht 
_ with stop 


/ 


Miore contact 


combinations 


within medium-duty power range 


Centralab Series PA-230 
Rotary Power Switch 


(7, amps. — 115 v.a.c.) 


Waters can be tacked up to 20 ections per witch 


> Grade | 
factor, Operating 


WA Steatite sections have low lo 
voltages up to 3000 volts R.MS 
HO ep between electrical circuit 


\vailable in a number of switching 


conhguration 
horting or non-shorting 


Smooth-operating, roller bearing index 


minimum of 25.000 operating cycle 


RO Square rotor 
; provide 


haft prevent pla 


‘ in-pomt accurac 
See Centratab's 


new products ERD Coined silver contacts. for better 

im Booth 1225 curryving 
at the 

WESCON Show 


current 
characteristi 


iN ‘ lecl / etin EP 


ab A DIVISION OF GLOBE-UNIONINC. 
° 62H East Keefe Ave © Milwaukee Wiscons 


( M I I ! I © 


_~S Ws + &, Dae 


Ceramic 
CAPACITORS 


VARIABLE ENGINEERED PACKAGED 
ResisTors ceramics RLECTRONIC CIRCUITS 


Hhustrated, Danl 
li 


Machine Specialtie- 
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SILICONE RUBBER INSULATED HOOK- 
UP AND LEAD WIRE Silicone Rubbe: 
insulated hook-up and lead wire with 
a temperature range trom —-65 to 200 ¢ 
is the subject of a four page brochure 
pointing out the inherent characteristic~ 
of silicone rubber and the application- 
of the high-temperature hook-up and 
lead wires. Construction features are 
listed and — specifications — provided 
Springheld Wire and Tinsel Co 


Circle No. 158, Reader Inquiry Service Cards 
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ANALOC-TO-DIGITAL CONVERTERS 
Available in a complete range of count- 
943,288 


verters described in a 4-page brochure 


up to analog to-digital con 
are conservatively estimated to operate 
for 4 million revolutions or better than 
500 million counts at 200 rpm_ before 
Features include 


cleaning is required 


simultaneous availability of number 


and complement, d-c or pulse input 
natural binary 


Norden-Ketay Corp 


159, Reader Inquiry Service Card 
preceding back cover 


unambiguous output 
among others 


Circle No 


INSULATED WIRE AND CABLE FACIL- 
ITIES Entitled “The Four Minute 
Tour.” illustrated brochure provides a 
picture-and-word excursion through fa 
cilities devoted to the manufacture of 
insulated wire, cable and cords. Prod 
ucts run through a wide range of heat 
and moisture resistant wires and cables 
with insulation consisting of asbesto- 
Teflon 


amony 


varnished cambri nvion glass, 


Kel k and 
others, Continental Wire Corp 


silicone rubber 
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PERMANENT - MAGNET GEARHEAD 
MOTORS Permanent type magnet mo 
tors, Type BYLM 
with ge irheads with maximum torque 
Othe: 


available with output 


can now be supplied 


output of from 5 te 10° Tb-in 
vearheads are 
ip to 500 Ib-in. Motors can be supplied 
with outputs up to 1/10 hp and speed 
from 5000 to 20,000 rpm le 
catalog F 4344-3. describe- 


complete line 


ss gearhead 
Condensed 
these gearheads and the 
of BYLM 
yenerator: ind 

Barber-Colman Co 


Circle No 


permanent-magnet motor 


centrifugal blower- 


161, Reader Inquiry Service Card 
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ELECTRONIC COMPONENTS AND 
EQUIPMENT FACILITIES —-lext and il 
lustrations of brochure point out manu 
specialized 


facturer’s experience in 


techni al skills 


dsthe lability of “a mile of plant 


electronics available 





FORMVAR 
with low temperature solderability 


LOR 1 \ \R na 
nation with 


L hese 


RESINS 





180° C. operation 


makes transformers smaller... 


helps missiles gain rauge 


Problem: Design a set of different 
transformers tor al missiles program 
Make them as light and as small as 
possible Make them to Operate tor 
at least 500 hours in an ambient 
temperature of 125° ¢ Make them 
to withstand 100 G shocks. Make 
them fast 


Solution: We made them light and 
small, with new bracketry design to 
meet the 
ment, 


shock-resistance require 


The transformers are so small, they 
run hot—as hot as 180° (¢ 

They operate for the specified life, 
thanks to Class H insulation, special 
high-temperature wire, solder, et 

thanks especially to their silicone 
rubber encapsulation 

Fortunately, we were able to make 
them quite fast—for this was a “crash” 
program, Samples were ready in three 
to five weeks, followed by full produc- 
tion in three months. 

When you need transformers—by 
hundreds or thousands, straightfor 
ward or special design—make use ot 
our engineering and production facil 
ities and experience. We can do your 
MIL-T-27A qualification testing too. 


CALEDONIA 


ELECTRONICS AND TRANSFORMER CORPORATION 


Dept. EM-8, Caledonia, N. Y. 


In Canada: Hackbusch Electronics, Ltd 


23 Primrose Ave., Toronto 4 


lor mas Range of services 


produc lion 
extends from research to development 
and = production research 


center is being utilized in development 


( ompany 


of gun fire control, radar, missile track 
ing and other complex military elec 
tronic equipment. Mack Electronics Di 
ision, Ine 
Circle No. 162, Reader Inquiry Service Card 
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VERTICAL HOLLOW SHAFT MOTORS 
Bulletin GEA-652] 


page dliscusse design 


containing six 

features and 
performance of new pump motors avail 
30 hp 
illustrations 
are provided, General Electric Co 


able with ratings of 7% through 


Culawa ey ind other 


Circle No. 163, Reader Inquiry Service Card: 
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FILMS ON STAINLESS STEEL \lor 
thar 1) movie 
briefly ce 

listing both 


many in color, are 
ribed in a small brochure 
veneral interest films as 
vell as technical movies on the making 
ol stale teel and other company 
product All prints are 16 mm _ with 
yund \lleghen 
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| udlum Steel ( orp 


RECTANGULAR-SHAPED MOTORS — 
Available with a 12-volt capacity and 


outputs up te 115 ozin.. rectangular 


haped motors deseribed in a page 


catalo heet leature a 


pecial pole 


pattern that ji iid to make possible 


i flux path that is axial with the arma 
ture shaft rather than concentric with 


the halt. The new motor even though 


only 2-5 32 in. thick are aid to give 


- 


the ime power output as comparable 


Leece-Neville Co 


Circle No. 165, Reader Inquiry Service Card 
preceding bock cover 


round motors 


TRANSFORMERS 


communication and 


U0 transtormers tor 
other electronics 
equipment are listed in 24-page cata 
log S-102. Classified index simplifies 
election by listing a variety of models 
under main and sub heads covering 
industrial and communication applica 
lions Tables, text and 


describe 


illustration 


available including 


choke 


tion and many other models 


types 
power vibrator, driver, isola 
Dimen 
sions and available mounting styles are 


Chicago Standard Transformer 


viven 


Corp 
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SERVO MOTORS AND GENERATORS 
Catalog No 


Cision 


’ describes a line of pre 


servo motors and 


generators 
Data provided includes characteristics 
charts, performance data, dimensional 
Detailed 


information is provided on the size 11 


drawings, and specifications 


integrally geared motors, with a chart 


3 Relay Types 
by FILTORS,!nc 


Now a Leader in the 
Sub-Miniature Relay Field 
eeeeeeeeeoeeeeoeooeooeoeoeeeeeee 
NEW—DPDT SUB-MINIATURE 


Actual Size 
Engineered for critical 
Airborne and Guided 
Missile Applications 


TYPE: M26FC6 


CONTACT RATING 

2 A. Res. at 26.5 vde 
or 115 wac 

Dia 635 

Mtg. Ctrs 87 

Shock: 50 G 


Vibration: 10 G at 


ya 
si BPM \ 
stent wee pagep) 


Weight: 1.3 oz 


NEW-LATCHING § suB-MINIATURE 


Magnetically Held— 6PDT 
Electrically Reset Actual Size 
UNBELIEVABLY SMALL 

FOR A 


LATCHING 
RELAY 


TYPE: L26F18 
CONTACT RATING 
3 A. Res. at 26.5 

vde or (15 wae 
Mig. Ctrs 

1.406 
Shock 0 ( 

Vib 10 G 

» 500 eps 
Amb. Temp 6 

to 125°¢ 
Also available in 

2PDT and 4P0T) 
Weight: 3.3 oz 


SUB-MINIATURE 4PDT 


The Smallest ene 
Hermetically-Sealed 

4PDT Relay 

Available Today 


TYPE: 26SR12 
Mtg. Ctrs 
1.406 
Shock: 50 G 
Vib.: 10 G at 
> to 500 cos 
Amb. Temp 
65°C te 
125°C 
Weight: 2.6 « 


MIL SPECIFICATIONS 
All Made to MIL-R-5757B and MIL-R-25018 
(USAF) 


DRY CIRCUIT RELAYS AVAILABLE 
IN PRODUCTION QUANTITIES 


Write Today for New Catalog Listing 
Soles & Engineering Office nearest You 


FILTORS, INC. 


30 Sagamore Hill Drive 
Port Washington, L.1., N.Y 


Canadion Office 


MJS ELECTRONIC SALES, LTD 
P.O. Box 240, Ajax, Ontario 
Tel.: EMpire 8-3806 
Export Office 
MAURICE |. PARISIER G CO 
1860 Broadway, New York 23, N.Y 
Cable Address 
MIPARISIER NEW YORK 
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BRASS &2€ COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 
Atianta Baltimore Go 


Milwaukee Minneapc 


eveland Dalla Denver 


ttsburgl 


ton Charlotte Chicagé ncinnat 


Newark New Orleans New York Philadelphia F 


READER INOLIRY SERVICE CARDS, PRECEDING BACK COVER 


CHASE BRASS & COPPER CO. 
Waterbury 20, Conn. 


Dept. EM-856 


Gentlemen 


Please send n our free 192 
Book and Catalog No. 56 


page Buyers Stock 
NAMI 

FIRM 

ADDRE 


cITY TATE 


qNEW EDITION! 


GOOD READING FOR METAL MEN! 


0 I 


ready tor que 


thumb-todexin 


ecto 


CONTENTS INCLUDE: 


@ Brass, copper, bronze, stainiess stee! rod, bar 


sheet, strip, wire, tube, pipe, angies, channeis 


@MISCELLANEOUS ITEMS TOO boits, nuts 


washers, rivets, burs, nails, tacks, screws, cotter 


pins bearing bronze copper roofing products 


wire cioth, insect wire screening, etc 


troit 
De 


Provider 





provided tor rapid selection of the 
proper gear train and motor. Usefu 
reference material is also provided 
(,-M Laboratories Inc 
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“Selenium Slim’ Rectifi 
ers SMALL DRY-TYPE TRANSFORMERS 


\uto-type booster transformers, avail 
s 2 
ible in a single and three phase, are 
Ula y irs a a am among the small dry type transformers 
listed in 2-page bulletin TR2. The boost 
er transformers were especially designed 


5200 UNION Selenium Rectifiers tw remedy low voltage conditions on ai 


conditioning and refrigeration equip 


e } ment Kolton Electric Mfg. Co. 
used without a single failure! (eg Pr Comme te 
~”----_oeeooOoo TT 


preceding bock cover 


DESICN ENGINEERING TRENDS IN 
MAGNETIC MATERIALS Trends and 
developments in permanent magnets 
cemented carbides, thermistors, vacuum 
melted metals and heavy metals are the 
subject of a 12-page pamphlet com 


plete with curves, illustrations and 


tables. Pamphlet contains application 


data, case histories, and selection re« 
ommendations. Metallurgical Product 
Dept of General Electric Co 
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SOLENOID VALVES Latest designs i 
manufacturer's line of 2-, 3- and 4-wa 
solenoid valves are described by text 
tables and illustrations of condensed 
Catalog No. 201. Engineering informa 
tion provided includes specifieation- 
flow charts. and operation and construc 
tion details. A selection chart is) pre 


vided. Automatic Switch Co 


Standard UNION selenium Clecte He. 179, Reader tnauiry Service Card 
——— . : preceding back cover 
rectifier cells, pencil type, 
range in size from '%” to 4” 
diameter, rated from 2.5 to HIGH RELIABILITY RECEIVING TUBE 
40.0 milliamperes per cell; CHART 
and stack-type, 1” x 1” to 
5” x 6”, rated from .180 to 
10.0 amperes per cell in a 
single-phase full-wave on applicable military specifications 
bridge basis. Special com heater voltages and currents, as well 
binations can be made to fit as on average characteristics. The chart 
practically any current and ETD-1276, lists diodes, triodes, pen 
voltage conversion require- todes, heptodes and thyratrons designed 
ments in various hous- for critical applications. General Ele« 
ings and special shapes. 
Write for complete infor- Eienlin the. UGU:; Reandian Gucsiee Gusvien Card 
mation preceding bock cover 


Selection chart of entire lin: 
of high-reliability receiving tubes classi 


fies 34 tubes and provides information 


tra Go 


THERMISTORS Subject of  12-page 


UNION Selenium Rectifiers in place catalog is a complete line of precision 


in the power pack of the ‘‘Electro- 
Air’ electronic air cleaner escure thermistors including beads rod- 
long, trouble-free operation disks. washers, and built-up assemblies 
In addition to providing specification 
on available units, catalog provide- 
helpful engineering data and describe- 
the processes for manufacturing variou- 
forms of thermistors. Illustrations and 


text show ty pie al applications Fenwa 
UNION SWITCH & SIGNAL | Electronics In 
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


Circle No. 172, Reader Inquiry Service Cards 
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Jnly Polyken hias bot 


(and both with Controlled Strength‘) 


Finest -—s Exclusive 
TT Polyethylene 


WAL AE sS WAL 
TAPE #852 | nian ye 


Conformable « Less bulky 


advantages of modern one-step primary insu- 
High dielectric strength e« Waterproof 


lation with Polyken plastic tapes: 


Let your Polyken representative show you the \ Cheaper ¢ Neater splice 


*Controlled Strength: the right combination of backing 
and adhesive to give you “all work—no waste’ 


| SEND FOR FREE SAMPLES! 
D ® 


nm on Polykon 


ELECTRICAL TAPES 


The Kendall Compony, Polyken Sales Division 





BEA ATE 


covers the field 
in commutators 


FROM CRANES 
to 
VACUUM CLEANERS 


Whether your motor requirements 
call for a large industrial applica- 
tion or the smallest of household 
appliances, you'll find o Kirkwood 
Commutator te serve your needs 
and save you meney. 


We heave over 1000 stenderd 
designs of molded core or steel 
tore type commvuteters ranging 
in size from 9/32" te 50’ die- 
meter...seo check with Kirkwood 
before designing a new motor. 


Our engineers will be gied to 
work with you on special applice- 
Ce ee ae a el 
estimate. 


WRITE FOR CATALOG NO x) 


it] 
ZT 25 
LJ 
s 
% 
7 C) 
®an0° 


WAAL AT" 


COMMUTATOR CO. 


Over 10,000,000 now in use. 


4655 West 130th Street 
Cleveland 11, Ohie 


Editorial Reprints 


manuscript ire proje 

ition in each issue of ELECTRICAI 
\TA vi PA it.} yt, the board ot editor 
determine which editorial article are 
to be made available to readers in re 
maint form 

Available reprints of articles in this 
ind previous issues are briefed here 
Any regular Evecrrica MANUFACTUR 
ING reader qualifies for one copy of all 
ingle-article reprints, without charge 

The numerals shown in reprint list 
in corre pond to the numbers show: 
on postcards incorporated in the Reader 
Inquiry Service Cards facing back cover 


page. Reader hould circle those num 


REPRINTS NOW AVAILABLE 


OC Computers for Machine Control— 
1 & IL. July and August 1956, 20 
pages. How to design small analog 
computers for automatic feedback 

correction of closed-loop nachine 

operations Phese computers moni 
ter dimension-measuring tran 
ducer to calculate a machine 

iverage pe rformance and determine 
drift from original setting for com 
pensation by power servos Also 
dimensional 


thes can determine 


variation of machine output and 
ignal an alarm for excessive varia 
tion due to machine malfunction 
Suggested circuits and components 


ire discussed (225) 


Materials and Design Factors in 
Printed Wiring Applications—I & I. 
July and August 1956, 16 pages. A 
two-part arti le combined into one 
reprint. Discusses the need for un 
derstanding the basic materials of 
printed wiring, particularly the base 
laminate and the metal cladding 

ind for controlling properties and 

compliance with specifications. Data 
are viven on laminates Various 
types of copper cladding, and on 
ippropriate tests and specifications 
Specific 


discussed such as batch variations 


produc tion proble ms «are 


undersirable odor caused by im 
proper adhesives; tooling; and vari 
ous processing factors (224) 


Practical Hi-Pot Testing. August 1956 
12 pages Discusses advantages and 
limitations of both a-c and d-c high 
potential dielectric strength testing 
tor quality control. Outlines require 
ments for production test stations 
Presents typical test methods for 
electrical components (223) 


indicating the reprints desired 
lf multiple quantities ot these 
print are desired, the rates to gover 
ire indicated. Remittances must 
company all orders. Larger quantitice 
“pect il quotation 
Cost ot 
Single Subject Reprints 
Vo.of Vumber of pages 
Reprints 1-12 16-32 
(,ratis (,rati 
$9 00 a0 
550 6.00 
7.50 12.50 


Boolean Algebra for Switching Cir- 
cuits, August 1956, 4 pages. Sun 
marizes the fundamentals of Boo 
lean algebra as they apply to manual 

vitching circuits. Shows, by ex 

ample how to reduce comple x 

witch arrangements to their sim 

plest form—eliminating by simple 
mathematics redundancies that 
night not be obvious to the Ve 


{ 
(229) 


Applying A-C Motors to Specific 
Types of Loads, July 1956, 20 
pages. The problems encountered 

by applic ahon engineers in sele ct 

ing electric motors for seven com 
mon types of loads are discussed 

For each, the nature of the load i 

described and the type or types of! 

a-c motors that are most suitable 

for that particular usage are enu 

merated. The applications covered 
include: Air-moving devices; major 
ippliances; high-inertia loads; ma 
chine tools pumps and compressor 

vnchronous-speed loads; and busi 


ess machine (221 


Relay 


pace s 


Symposium, Jul 1956, 12 
{ report on the proceeding 
of the Fourth National Conference 
on Electromagnetic Relays held at 
Oklahoma A. & M. College in April 
1956. The review includes digest 
of some of the prominent paper 
presented at the meeting. Topi 
featured are the establishment of 
design criteria through miss-testing 
programs; causes Of relay faults in 
low-level circuits; shock; and vibra 
tion (220) 


Corona Properties of Insulating Mate- 
rials, June 1956, 12 pages. Test 
results are given and interpreted 
is derived from an exhaustive pro 
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Fa 


Super sensitive thermostat kee ps temperatures right in 


skillet 


Dominion electric 


Long-life 


ce ® 


springs carry the 
Permanickel contact 


current at elevated temperatures with 


out loss of spring properties 


How Permanickel springs help 
keep close temperature control 
im Dominion’s electric skillet 


More and more, accurate te mperature 
controls have made a giant of the do 


mest appliance industry. 


“fry-skillet’ 


is the latest example. Its conductive 


Ihe Dominion Electric 


thermostat gives an accuracy fat 
than the 2% 
ard calibration calls for 


Ly yx 


‘ lose I 


. which stand- 


What is the metal of this thermo- 
stat’s reliable, current-carrying contact 
springs? Permanickel® high-condue- 
tivity age-hardenable nickel, Most y vod 
electrical conductors lose their spring 
prope rties at elevated temperatures, 
Not this nickel alloy! It can withstand 
even higher temperatures than the skil- 
lets maximum of 420°F. 


Inco Nickel Alloys help Dominion in 
other products, too... in deep fryers, 
cookers, toasters, steam irons, and flat 
irons, *Keg. 1 


EADEK INQUIRY SERVICE CARDS, PRECEDIN 


Model R-6 is a product of American Thermostat Corp 


Bartlett, N. 
Thermostat Company, Bronx 60, N. Y 


Thermostat Corp., 


If you have a design or produe- 
tion problem, perhaps one of these 
Write Inco’s Tech 


nical Service Section for the informa 


alloys will solve it 


tion you want. Or send for a copy of 
“Inco Nickel Alloy Helical Springs.” 
It will help you select the right spring 


alloy 


for difficult conditions. 


Bach €0O I 


both formerly afhliated with The 


South Cairo, N.Y 


and of General 


American-CGeneral 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N.Y 


om 
gravee 


MONEL * “R’” MONEL * “K’ MONEL 
“KR” MONEL * “’S’’ MONEL * INCONEL 
INCONEL “X” * INCONEL “W” * INCOLOY 
NIMONIC Alloys * DURANICKEL - PERMANICKEL 
Also Nickel and Low Carbon Nickel 


259 





250 KVA 
Single Phase 


The transformer shown here is 250 KVA Single Phase, Double 
Wound 4160 600 Volts, with ten reduced voltage taps. 


The flexible leads can be wired directly to a tap changing switch. 


NOTHELFER Transformers are superior as they are vacuum- 
pressure impregnated, and all joints over 10 amperes are silver- 
plated, conservative copper and steel. 


Laminations, oriented and most silicon steels are annealed in 
accurately controlled nitrogen atmosphere electric furnaces. 


Other transformers from 10 VA to 300 KVA Dry-Type only. Both open 
and encased. |, 2, and 3 Phase. 15 to 400 Cycles. Also Iron Core and 
Air Reactors. Large Saturable Core Reactors 


WHEN YOU NEED SPECIAL 
ELECTROMAGNETIC — EQUIP. 
<p> MENT CONSULT NOTHELFER 


Established 1920 
a WINDING LABORATORIES, INC. 
@ 


P.O. Box 455, Dept. 101, Trenton, N. | 


gram in which 26 materials were 
investigated for their corona prope) 
ties. Corona tests were related to 
inherent or intrinsic ionization of 
the materials; relative humidity 
ind water immersion conditions 
60-cycle and high-frequency con 
ditions, among others. Included in 
this reprint is a report, “Plastics 
Arc-Quenchers for Small Circuit 
Breakers,” describing a chemical 
means for arc interruption (217) 


Arc Suppression with Semiconductor 
Devices, June 1956, 8 pages. Tab 
ular and graph data with design 
procedure in the application of 

germanium or selenium rectifiet 


in arc suppression (contact protec 
tion) circuits (218) 


Machine Tool Electrical Standards 
June 1956, 20 pages The latest 
version of these standards, as ap 
proved by the National Machine 
fool Builders Association on March 
1, 1956, are reprinted in full. (219 


Statistical Approach to R & D Testing 
May 1956, S page Discussion of 
the role that statistical analysi iti 
pla in reducing cost and aVitig 


time in olving engineering prol 


rb) 
lems in research ind development 
x % pe i} research problem ] lf 
cribed and it lution « xplan 

(216 


Selenium Rectifiers for High Tempera 

tures, May 1956, 8 page kK 

ft work done at Battelle for the 
Signal ¢ np to determine det 
ition factors elevated temps 
ture iO both convent ona! 
ight nperature rectifiers that 
erved as basis of proposed MII 


ratin curve 215 


Evaluating Motor Noise, Ma 
12 page Octave-band analy 
plained to d heavy equip 
manufacturer n heading off 
tome! mmplaimnts OF nol ypera 
where primary noise 


induction motor 


Zinc Die Castings, Apri] 195¢ 
pages. Physical properties of three 
metals compared, design data pre 
sented, case histories in busin 
nachine ind electron p! 


he ld | 3 


Simplification of Control Circuits 
April 1956, 8 pages. Reliability 
problems dealt with in five examples 
taken from diverse fields involving 

ympley rela\ ircuits 211 


Dielectric Properties of Casting Resins 
April 1956, 8 pages. Tabular and 
graph data on effects of high humid 
tv on dielectric properties of epoxy 





Deep Drawn Metal Parts 


SHELLS 
CANS 
CUPS 
FERRULES 


SPECIAL 
DRAWN 
SHAPES 


Parker ‘‘Jotter’’* ink cartridge 


fully drawn on one machine 


for maximum economy 


@ Secret behind the greater writing capacity of the 
Parker Pen Company “Jotter” ball point is this unique 
king-size ink cartridge measuring 3°16" in depth 


Most part makers would have to produce this 
cartridge in stages, accomplishing a partial draw on 
one machine and completing tt on another, Extra 
annealing and superfluous material handling introduce 
greater costs 


Sylvania has, at its Connecticut plant, multiple 
plunger equipment to produce this complete draw in 
one continuous Operation, on one machine, al a 
saving to the customer 


Sylvania’s Parts Division offers you facilities for all 
eyelet and special formed parts backed by 23 years 
experience in helping manutacturers reduce their 


parts Costs 


High-speed, multiple-plunger eyelet machines range 
in capacity from the smallest eyelet to a 3-ounce can 
drawn from a $” blank. Parts may be drawn in all 
materials ranging in thickness from 0.007” to 0.055” 
The Metal Stamping section of Sylvania’s 4-way parts 
service 1s also equipped with four-slides, vertical 
presses, and special Sylvania-designed equipment to 
meet all your requirements for small to medium size 
precision stampings, and wire and ribbon forms 
Write for complete information 


7 ®) SYLVANIA ELectTRIC Propucts, IN 
Parts Division, 
Warren, Pennsylvania 
* 


LIGHTING RADIO TELEVISION ELECTRONICS ATOMIC ENERGY 
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= 
@ 0-150, 300, 600 volts A. C 
” 


@ Easy-to-read 4'/," meter aves time and effort 


COMPLETE ELECTRICAL 
MAINTENANCE IN 


OW 


INSTRUMENT 


HNS-VOLTS 


MEGOHMS-O 


MODEL 201 


VIBROTEST 


Maintenance men’s and electricians’ most 


0-200 megohms at 500 V._ D.C 
test voltage 


0-2,000 ohms 
‘seful tool, Vibrotest is the “packaged 
0-150, 300, 600 volts D.C 


electrical maintenance instrument that 


and gives you 


@ Completely portable weurale test resull 


@ Push-button operation 


only 6”x8%"x 81%". PRICE, $129.75 


© Battery power supply Delivery from stock, F. O. B. Chicago 


@ Rugged steel case 


ASSOCIATED ReseWRCH, 


379 


AOR WLKO00 x? 


For complete data on all Vibrotests, 
ite for free Bulletin 2A 


A WW) OAC 2 ey 


4 BELMONT AVENUE e@ CHICAGO 18, ILLINOIS 


Laxport Dept., 3O8 W. Washington Blod., Chicayo 6, Ill 


Precision Instruments Since 1936 


OOOO OOOO UCU XA Koco 
lacing tapes for every purpose & 


Gudebrod Lacing Tapes are Casy Lo tie, easy on 
the hands, Knotetie securely —stay put! 


GUDELACE a sci ei 


nylon wax-coated lacing tape. 


GUDELACE-H assess 


easier to handle, no slipping, fungus and flame 
resistant. 


NEW TEFLACE ose sues 


advance in tapes, coated with DuPont Teflon, to 
withstand extreme temperature conditions. 


"TM 


WRITE FOR INFORMATION 
AND TRIAL SUPPLY TODAY! 


GUDEBROD BROS. SILK CO., INC. 


Electronics Division Executive Offices 
225 W. 34th St 12 S. 12th St 


New York 1, N.Y Philadelphia 7, Pa 


OX) 


OOOO 


System for 


Research 


ind polyester compounds are pre 
sented in a Naval Material Labo 


ratory report 212) 


Special Purpose New Plastics, March 


1956 
plications of molding compounds 
moldable sheet 


16 pages. Properties and ap 


elastomeric com 
pounds, specially developed to meet 
SeVertTe 


performance requirements 


the dially] phth alate 


epoxy-molding compounds 


Inc lude d are 
resins 
arc-resistanit 


phenolics, glass-filled 


phenolic glass-silicones, silicone 


bearing alloys, conductive plastics 


207 


Components for Transistor Circuits, 


March 1956, 12 pages. Review of 
devel- 
oped under the cognizance of the 
Signal Corps Engineering Laborato 
ries especially for use in transistor 
circuits for 


representative components 


military applications. 


208) 


Adhesives as Design Tools, February 


1956, 12 pages. Applications and 
advantages of adhesives in the de- 
sign of electrically energized equip 
ment are discussed, Basic proper- 
ties of major classes of adhesives 
are summarized, optimum combina 
tions of adhesives and_ specified 
surfaces are charted, selection fac- 
tors are analyzed. Applications de 


scribed 206 


Squirrel-Cage Induction Motors Under 


Duty-Cycle Conditions, February 


1956, 12 pages. Formulas are de 
rived for calculating rotor accelera- 
tion and deceleration losses as well 
as stator losses, then translated into 
temperature rise, which determines 
Case histories also 
(205) 


safe operation 


take load inertia into account 


Precision Potentiometers—Characteris- 


tics and Limitations, January 1956, 
12 pages. Review of various types 
of precision potentiometers; defini- 
tions and terminology (204) 
Electronic 

1955, 8 
pages. Describes systematic method 
ot components selection based on 
numerical values for five attributes 
reliability, availability, compatibil 
ity, economy and reproducibility 
Weighting factors are assigned for 
(202) 


Evaluating 


Components, December 


conditions of operation 
Progress in Dielectrics— 
1955, December 1955, 12 pages 
The latest article in the annual 
series of reports on the meeting of 
the Conference on Electrical Insula- 
tion. The on-the-spot summary and 
interpretation highlights work done 





How to Solve a Tricky Temperature Problem 


No. 7 of a Serve 


Temperature in a hair dryer is im- 
portant. Too little heat and hair does 
not dry properly. Too much heat, and 
hair may be damaged. Rayette, Inc., 
St. Paul, Minnesota solved these 
problems in their Rayette Decor 
Hair Dryer with a Fenwal THERMO- 
SWITCH” unit and obtained an im 
portant selling feature. 

A Fenwal type 17200 block heat 
THERMOSWITCH unit is used. The unit 
is factory pre-set at the desired 70°F, 
and opens on temperature rise and 
closes when temperature falls to its 
set point. This gives Rayette their ex- 
clusive TEMP-control feature. 

With the Fenwal THERMOSWITCH 
unit, the Rayette Decor Hair Dryer 
gives faster, more even drying and 
eliminates wet spots. 


How Fenwal 
Thermoswitch Units Operate 


In THERMOSWITCH thermostats the 
activating control element is the 
metal shell which encases the contact 
elements. Changes in temperature 
cause the shell to expand or contract 
instantaneously. It is this feature that 
gives the Rayette Decor Hair Dryer 
its great precision. The change in 
temperature exerts tension on the 
struts, causing the contacts to make 
or break a circuit. Control in the 
Fenwal THERMOSWITCH units is call- 
brated at a given shell temperature 
by turning the adjusting screw until 
contacts operate. 


COMPRESSION OPERATED 


J 


S/ 


THE RAYETTE DECOR HAIR DRYER shown 


above utilizes a Fenwal type 17200 block 


head THERMOSWITCH © unit in its exclu 
ive TEMP-control feature 


owing the broad application range or Fe nwal Controls 


Send Your Temperature Probiem 
to Fenwal 
: Fenwal Sa 


les Representatives and 
Engineers have saved time, trouble 
and money in all types of products, 
plants and laboratories by solving 
thousands of temperature control and 
detection problems. Fenwal THERMO 
SWITCH units are controlling processe 
that involve liquids, gases and solid 

Put Fenwal’s vast reservoir of 
technical know-how to work for you 
Chances are your problem has al 
ready been met and mastered by 
Fenwal engineers, 

Write for new literature for de 
tails and complete product listings 
on Fenwal Thermoswitch Thermal 
Controls. 


FEMWAL INCORPORATED 
~ Pleasant Street 


ind, Ma 


ee eee ee ee ee ee re ee ee ee ee 





no need to over-tax your production facilities SEER tt Sa RONND 


in gases and liquids; silicone mate- 
rials and ferroelectrics. (201) 


Nuclea: Batteries, November 1955, 8 
pages. Progress report from Wright 
Field on the development of power 
sources utilizing radioactive isotopes 


ee as energy elements. Solar batteries 


ea 


= a are also discussed. Commercial and 
4 semicommercial types offered by in- 
Toad oe a dustry are illustrated and described 


(233) 


Simplified Design of High-Tempera- 
ture Transformers, November 1955 
12 pages. Detailed procedure for 
estimating temperatures and tem 
perature gradients in power trans 
formers for electronic equipment 
Charts, diagrams and a nomograph 
are used. For power outputs to 5 
kva, voltages to 50 kilovolts, fre 
quencies from 25 to 2500 cps; at 
mospheric pressure as low as 1.32 
in. of mercury (70,000 ft altitude 
ind temperatures up to 200 C. (232) 


Multiple Reprints 
tiple Rep 
Complex assemblics such as this Y-4 bomb 
ight used in 8-47 Stratojets are taken in Muitipie Reprints (reprints or com- 
tride at General Mills. This precision in P : : 
trument has 3,433 parts, nearly 2,000 of pendiums into which are combined 
them in this head-end assembly alone several separate articles on the same 
or related subjects) are available at 
get precision prod uction help the nominal prices indicated in each 
listing. Orders must be accompanied 
- . by remittances. Large quantities, 
in volume and on time special quotations. Address: ExE« 
rRICAL MANUFACTURING, 1250 Sixth 
‘The critical shortage of competent technical men needn’t handi- Avenue, New York 20, N.Y. 
cap your operation. Right now our creative engineers and ; : 
precision manufacturing facilities are at your service for sub- Electrical Insulation and Dielectrics— 
1955. (Problems-Materials-Applica- 
tions)—136 pages. A compilation of 
@ precision electro-mechanical systems the most important articles selected 


assemblies or complete units of: 


@ fine-pitch, instrument-type gear assemblies from recent issues of ELECTRICAL 
@ precision metal cutting, grinding, finishing Manuracturinc. This volume pro 


@ industrial or military optical assemblies vides the engineer not only with 
as significant but with current design- 
We can save you time, cut costs, eliminate scores of irksome helpful literature. Articles cover 
production problems. Naturally you have the service of our epoxy casting resins, radiation ef- 
full laboratory and environmental testing facilities. fects on dielectrics, fluorocarbons, 
results of special evaluation pro- 
Send for this Fact-Packed New Booklet — It describes grams, among other subjects. $3.00 

and pictures our facilities, shows our products, names 
our customers, Write Mechanical Division, Dept. Printed Circuits, 72 pages. New mul- 
M8, 1620 Central Ave., Minneapolis 13, Minn tiple reprint, issued May 1956, su- 


persedes earlier reprint under same 


MECHANICAL DIVISION title. Subjects covered in the 11 ar. 


ticles taken from outstanding arti- 
cles appearing in 1954, 1955 and 


° 1956 include printed circuit tech- 
OF General Mills niques, artwork procedures, auto- 
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KEPS 


The moment you start using KEPS 
you save motions, speed assembly 
operations and cut fastening costs 


The magic of pre-assembly brings 
mass-assembly fastening costs down 
immediately! Here, in a single unit, is a 
famous Shakeproof Lock Washer and 
Nut combined into one ea ay to handle, 
vibration resistant fastener. Gone are 
lost lock washers, wasted man hours 
and expensive fastening methods 

Why not take advantage of pre-assembly 
economy and Shakeproof ingenuity? 


Try KEPS ...and save! 


This handy plastic test kit contains a variety 


of KEPS—send for yours right now. 


SUAKEP RHO? 


DIVISIONS OF ILLINOIS TOOL WORKS 


World's Broadest Line of Mass-Assembly Fasteni 





LUBRIKIT.. . An assort- 


we y 
NEW LEvEx 
o_= * 


HERMETICALLY SEALED 


ROTARY SELECTOR SWITCHES 
AND STEPPING RELAYS 


MAX MAX NO 
MODEL NO HEADER 
WAFERS PINS 


"4 
4 HOLES 


*Cireuvits should allow for header pins 
fo carry arc suppression items externally 


THESE STANDARD HERMETICALLY SEALED ENCLOSURES ARE NOW AVAILABLE FOR LEDEX 


Hermetically sealed Ledex switches are moisture-proof, dust-proof 
and protected from the effects of salt-spray, fungus and humidity. 
Also, many of the hermetically sealed Ledex selectors qualify for 
the requirements of MIL-E-5272A. Ledex selectors simplify installa- 
tion problems, reduce wiring time to a minimum and prevent damage 
caused by tampering. 

Many switching combinations are available with the standard 
models. If the standard models do not answer your specific require- 
ments, send the salient facts of your special hermetically sealed 


selector switch problem to us for our recommendations, 


4 For best delivery specify one, ten or 
Le 
¥ fifteen pin headers. (Illustrated) 


WRITE FOR COMPLETE 
iwc. INFORMATION TODAY! 


123 WEBSTER STREET, DAYTON 2, OHIO 


matic assembly ot components ol 
printed circuit boards, manufacture 
of printed resistors and capacitors, 
and selection of components for 
printed circuits use. $2.50 


Practical Circuits for Grid Control of 
Thyratrons, 52 pages. A collection 
of five articles by P. H. Chin and E. 
E. Moyer, appearing January to 
May 1956, summarizing all that is 
known about thyratron grid-contro] 
circuits. Coverage includes on-off 
control with both a-c and d-c plate 
voltages; bridge-type circuits with 
both linear and non-linear elements; 
phase-shifted a-c signals as the con 
trol variable; a-c plus d-c control 
the two-vector method; effects of 
load-circuit parameters on thyratron 
performance; peaking transformers; 
and the application of interphase 
transformer windings to multiple 
rectifier systems $2.00 


‘rvo Series, 48 pages. A collection of 
five articles by servo engineer- 
teacher Ira Ritow, appearing Feb- 
ruary to June 1956, summarizing 
the fundamentals of servomecha 
nism design. The series is intended 
for the non-servo engineer and 
avoids almost totally the use of 
complex math and obscure termi- 
nology. Yet, the series is complete 
enough to permit the reader to de- 
sign and analyze a simple servo. 
Coverage includes how and why 
servos work; servo terms and spec- 
ifications; selection of components; 
linear and non-linear servo design; 
linear analysis; impact-momentum 
analysis; and the phase-plane meth 


od of servo analysis. $1.50 


Multiple Reprints at Quantity Prices 

Since handling expenses is a signifi- 
cant cost element in the distribution 
of these Multiple Reprints, grouping 
of orders make possible substantial 
savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fol 
lowing prices per copy apply 


Quantity 

Title 5 25 
Electrical Insulation and 
Dielectrics—1955 9.94 
Servo System Design 1.2 
Printed Circuits 1.7 
Thyratrons l. 


Prices given above include shipping 
charges. Make checks payable to The 
Gage Publishing Company, 1250 Sixth 
Ave., New York 20, N.Y. 


ALGUST 19560 ELECTR 






































— 


Design “Low Cost” 


Into YOUR Equipment 


ITS 








CLIPS FOR ATTACHING 
TUBING 


When ordering, i 5, 


specify 4", Ye” single Clips 
or %” tubes. 


Style TF. ‘ Srrts 


Double Clips 


MYR 


3-Tube Clips 


4-Tube Clips 


Double Clips — - Type 





SIGHT 
GRAVITY 
FEED 
MULTIPLE 

OILERS 




















This one unit replaces 3 to 8 
individual oilers. Maximum 
practicality in a small central 
lubrication system. Positive cut- 
off during idle periods. Individ- 
ual vibration-proof needle valve 
adjustments. With solenoid con- 
trol edienind) Style MDS — 
No. 4685-A. Without solenoid: 
Style MD. 


Weod's Largest 











SIGHT 
z GRAVITY 
FEED 

OILERS 
Rate of oil 
flow regulat 
ed by needle 
~ valve, direct 
ly observed 
W through sight 
glass in stem 
Shut-off knob does not affect 
needle valve adjustment. Visi 
ble oil supply. Non-breakable 
Tops in convenience and de 


pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 


For use where rate of 
oil flow must be reg 
ulated to suit changing 
operating conditions. 
Needle 
mvatlve 
permits 
‘extremely 
accurate 
adjustment 
of oil feed. 
Sight glass provides 
direct observation of 
rate of oil flow. Accu- 
racy and convenience 
at a moderate price. 


Style PF—No. 4290. 


Selection of 






LUBRIKIT... An assort- 
ment of 95 oil cups of 29 
different types. Gits sales 
records show these oilers 
are most used for replace- 
ment and maintenance. 
Contents of each separate 
bin are clearly described 
on Inside Cover. 


Special Introductory Price 


just $1425 F.0.8. Factory 
Satisfaction or your money back 


GEAR 
CASE 
GAUGES 





This oil gauge plug permits in-. 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val 
uable addition to any such 
equipment —- at very low cost. 
Style BW—-No, 4042. 










Don't price yourself out of the mar- 
ket. When you design proper lubri- 
cation into your equipment, specify 
GITS Lubricating Devices—the wid 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri 
cating devices. At the design stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 


GITS BROS.MFG. Co. 
The Standard For Industry For Almost Half A Century 
1840 South Kilbourn Avenue 


Chicago 23, Minois 


Clip this page for handy “rough reference” 






























Nuclear Effects on 
Electronic Components 


950 South 25th Avenue 


Bellwood (Chicago Suburb) Illinois 


function of part geometry, illustrated 
by irradiation of a sample of RG-58 
{ ind RG-62/1 Rk cable Thes 
samples produced voltages of opposite 


polarity and the rectifications were 


At your beck and cal! are Chicago Rivet 
trained fastering specialists ready to help 


reversed 
Another important effect of nuclear 


terials, entering into the assembly of com- 
ponent parts, together with up-to-the- 
minute production techniques, using 
improved riveters, should be most valu- 
able. Perhaps the use of a self-piercing 
rivet or a shoulder rivet or a full tubular 
rivet is indicated, or the recommended 
use of multiple riveters or other riveting 
machines having special indexing fixtures 
may result in unusual savings. To avail 
yourself of this service, write direct to 


you in product design or production. Their 
knowledge of meta! and non-metallic ma- 


radiation on insulation is voltage 
breakdown. It has been observed that 
the breakdown voltage may be re 


duced by as much as a factor of 5 


In some cases the application of a 


voltage suflicient to break down the 


to help you in design and production 


insulation will do it permanently the 


insulation never recovers any signif 


Branch Factory: 
Tyrone, Pa 


cant breakdown resistance In othe 
ises, the voltage breakdown value, 
after removal of the applied voltage 
will return to something near. but not 
equal to, its original value A vain, 
polyethylene emerges as a superior 
material 
There are other ways in’ which 
radiation damage can take place on 
of which is the evolution of gas, and 
absorption of water while the insula 
tion is being irradiated. The gas com 
bines with the water to form acids 
which have their own unique de 
teriorating qualities. It should be 
repeated at this point of the discussion 
that the radiation involved in these 
experiments was reactor radiation 
This includes fast and thermal neu 
trons and gamma radiation. Some of 
the damaging characteristics noted 
here have not been observed in othe: 
experiments that involved imma 
radiation alone 
Investigations into the field of 
semiconductor devices indicate that 
0 semiconductor will approach the 
sistance of vacuum tubes to radia 
er this does not ! in 


yup the us 





This FECT can 


\ CONTROL 


that 


Vibration! 


When machinery has the shakes, put 
it on Vibra-Mount* Felt. This resilient 
cushion greatly reduces the amount of 
vibration transmitted to the floor, as 


much as 85°/,. People are happier, build 
ings safer. Vibra-Mount Felt is long lived 
because it takes compression with a min 


imum of set. In almost every case lag 
bolts are unnecessary, so machines can 
be rearranged with a minimum of diffi 
culty. Write for FREE booklet, ‘‘How 
to Reduce Vibration.’ For technical in 
formation, ask for Data Sheet No. 10. 


*T M. Ree 


American Felt 
Com 


GENERAL OFFICES: |6 GLENVILLE ROAD, GLENVILLE, CONN 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleve 
land, Rochester, Philadelphia, St. Louis, Atlanta, Greenville 
5. C., Dallas, San Francisco, Los Angeles, San Diego, Port 
land, Seatt'e, Montreal PLANTS: Glenville, Conn.; Frank 
lin, Mass ; Newburgh, N. Y.; Detroit, Mich., Westerly, R. | 

ENGINEERING AND RESEARCH LABORATORIES: Glen 


ville, Conn 
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thinking 
of resistors? 


think of 


SPEER 


and send for this valuable 
catalog ! 


It will give you helpful information 
about the complete line of Spee: 
Resistor Product pecifications, 
characteristics and applications: 


* Fixed Composition Resistors 
* Phenolic Coil Forms 
* Iron Coil Forms 


Write for your copy today 


Other Speer Products 
for the Electronics Industry 


anodes « contacts « fixed carbon resistors 
coil forms « discs « brushes « battery 
carbon e graphite plotes and rods 


also R. F. coils « fixed composition capac 
itors @ chokes made by Jeffers Electronics 


SPEER RESISTOR DIVISION 
SPEER CARBON COMPANY 


Bradford, Pennsylvania 


Send me the Speer Resistor Catalog 
Name 

Tithe 

Company 

Address 


City 


pected from 


semiconductors while 


held. 


Indications are 


in a nuclear 
that 


devices are 


some semi- 


conductor considerably 


more resistant to the radiation than 


others. Junction diodes and transis 
tors are more resistant than point 
contact: silicon offers more resistance 
is thought that 
with the 


expected deterioration in mind. That 


than germanium. It 


circuitry can be designed 
is. if you know a transistor will suffer 
a lo per cent drop in some char 
acteristics at a certain flux level, and 
over a given period of time, then 
perhaps this can be taken into con- 
sideration in the design. 

Damage to diodes involves destruc- 
tion of the the device 


This 


may take on the order of 150 min for 


barrier until 


becomes ohmic in conduction. 
a germanium diode to 1500 min for 
ft course. the diodes 
become unfit for electronic 


and 150 


a silicon diode 
use after 
about 15 min min respec- 
tively. 

Previous reference to annealing of 
now be 


can elaborated. 


germanium 
In an ¢ xperiment with an IN38A ger 
manium diode, the diode was irradi- 
ated, its characteristics checked, and 
the diode was held at a temperature 
of 100 © for 24 hr. Another check of 
the characteristics that the 
diode had less than 5 per 
cent, that the contact and 


not the germanium may have suffered 


re vealed 
annealed 


in the diode 

Work in 
semiconductor 
Phere 
about the 


both the insulation and 


fields is to be con 
tinued is much to be learned 
geometry proble m of in 


sulation The breakdown 


voltage 
problems require more study. Beyond 
that there are the a- 
both r-f 


quen ies, 


applic ations, 


and 


power generation fre 


where the problems are 
expected to be even more numerous. 
\ detailed 
the semiconductor 
(1) establish the 
thresholds of and (2) find 


or develop the really resistant device. 


study is to be made of 
devices so as to 
tolerance levels and 


dama ri. 


There is an associated problem that 
Many 


when subjected to nuclear radiation, 


cannot be lvnore d 


materials, 
hecome activated, This is dependent 
upon the elements involved, the flux. 
ind the total dosage. Thus, designers 
of electronic equipment to be used in 
1 rue le ar held should rive ¢ onsidera 
tion to this, part ularly if the antici 
pated 


flux is Maintenance 


high. 
problems associated with the replace- 


nent and repair of this equipment 


a LE 
MAGNETIC 


on 


. 


ne 


Only 1 watt of power 
required... 


to develop 15 oz. in. of torque 
with a response time of 5 milli 
seconds. Only two moving parts 
which eliminate all maintenance 
problems. 

Minimum dimensions (only 
1” o.d.) facilitate their use in 
compact assemblies. Extremely 
low cost enables designers to 
utilize the benefits of multiple 
clutching in inexpensive elec- 
tronic equipment. 


Send for 
Bulletin C-1 
for complete details 


Hycor's systems engi 
neers will be pleased to 
assist in special design 
applications. 


Representatives in principal cities 


OLVIGION OF INTERNATIONAL RESISTANCE COMPANY 


12970 Bradiey Avenue, Syimar 10, Calif 
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New trends and developments 
in designing electrical products... 


How to determine which General Electric Alnico Perma- 
nent Magnet grade offers the optimum set of magnetic 
and physical properties for a particular application 


‘ee BAsIc function of a permanent 
magnet is to provide a specific 
magnetic flux across a given air gap. 
The basic problem for the designer 
is to select a magnetic material with 
the optimum combination of mag- 
netic and physical properties to ful- 
fill this function. 


Since the permanent magnet has 
considerable influence on the final 
size, cost, and efficiency of the prod- 
uct, it is important to know the 
primary characteristics of each of 
the seven available General Electric 
Alnico grades 

Each of these grades offers specific 
advantages in available energy, unit 
cost, and physical properties. No one 
grade excels in all of them 

In terms of energy product, cast 
Alnico 5 has no peer among mag- 
netic alloys. Its 5 million minimum 
gauss-oersteds is 43% higher than 
Alnico 6 

Its demagnetization curve (Figure 
1) shows that Alnico 5 has the high- 


ENERGY-PRODUCT B,H, * 10° 


AUSSES 


G 


INDUCTION -KILO 


800 700 600 500 400 300 200 100 


DEMAGNETIZING FORCE -OERSTEDS 


Fig. 1 — Alnico 5 Energy Product and 
Demagnetization Curves 


est residual induction of all the 
Alnicos, as well as relatively high 
coercive force. This means that a 
smaller cross-sectional area and less 
total volume will be required to 
maintain a given air gap density 
Thus, where there are space re- 
strictions, as in hearing aids, Alnico 
5 has more available energy pet 
unit volume. Where there are weight 
restrictions, as in airborne magne- 
trons, Alnico 5 offers more available 
energy per pound. And where there 
are cost considerations, as in loud 
speakers, Alnico 5 provides maxi- 
mum external energy per dollar 


CARDS, PRECEDING 


At the opposite extreme, Alnico 3 
has one of the lowest energy prod- 
ucts of the Alnicos —1.38 million 
gauss-oersteds (Figure 2). About 
3% times more Alnico 3 than Alnico 
5 is required to produce a given ait 
gap field energy requirement 
However, because of its lowe: 
cost, Alnico 3 offers important sav- 
ings in applications like toys and 
novelties, where performance and 
weight are not critical factors 


ENERGY.PRODUCT B,H, « 10° 
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DEMAGNETIZING FORCE- OERSTEDS 


Fig. 2 — Alnico 3 Energy Product and 
Demagnetization Curves 


Despite its relatively low energy 
product, Alnico 3. still provides 
more external energy, at lower cost 
than does 37% cobalt steel — the best 
of all the magnet steels 

G-E Alnico 6 has an energy prod 
uct of 3.5 million gauss-oersteds, 
ranking second only to Alnico 5 
But the primary advantage of thi: 
grade lies in its flatter, more stable 
demagnetization curve (Figure 3 
see top of next column) 

Alnico 6 has ability to provide 
useful field energy under dynami 
operating conditions. And in certain 
applications, Alnico 6, despite its 
lower energy product, will produce 
a higher gap flux density than 
Alnico 5 

For moto! 
applications 


s, generators and lifting 
where the magnet i 


operating under varying demagnet 


~~ 


USEFUL RECOIL ENERGY ’ 
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DEMAGNETIZING FORCE-OERSTEDS 


Fig Alnico 6 Energy Product and 


Demagnetization Curves 


izing influences, Alnico 6. offers 
greater stability and high 
recoil energy 


useful 


Generally speaking, permanent 
magnets’ physical properties are 
seldom the primary consideration 
when selecting magnetic material 
However, in certain high rotary 
speed applications, such as rotors, 
physical strength is of major impor- 
tance. This necessitates the use of a 
sintered, instead of a cast, Alnico 
grade. These sintered magnets have 
tremendously improved _ physical 
properties, with but a slight sacrifice 
In magnetic properties 

Sintered Alnico 2, for example 
has more than 20 times the tensile 
strength of cast Alnico 2. And, it has 
10 times the rupture 
strength, in addition to more uni 


transverse 


form magnetic properties. Approxi 


mately the same order of structural 
improvements holds true for sintered 
Alnicos 4 and 5 

Selecting the proper magnetic ma 
terial is a crucial and complex part 
of the design problem. For the assist 
ance of a G-E Magnet Engineer in 
this, or any other, stage of your 


permanent magnet design, write 
Metallurgical Products Department 
of General Electric Company, 11131 


E. 8 Mile Street, Detroit 32 Michigan 
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will be minimized if it is constructed 
of short half-life materials and has 


oe 10) 0D INCE) F 0) .e. heen designed to permit eary assembly 


and disassembly with long-handled 


te) Accurate eye bated tools, or, if necessary, by remote 


control. 
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Induction Motors 
for Subfractional-Hp Loads 


(Continued from page 103) 


When a permanent-split capacitor 
motor operates at electrical balance, 
the instantaneous power supplied to 
its rotor is constant and positive. 
When this motor operates in electrical 
unbalance. or when any single-run 
winding motor (split-phase. capacl 
tor-star, shaded-pole, etc.) operates 
under any running condition, the 
power supplied to their rotors pul- 
sates at twice line frequency. A plot 
of this single-phase condition is 
shown in Fig. 3. Voltage and current 

Conventional, accepted standards of man- are shown as sine waves, with the 
ufacturing springs are a building block at current lagging the applied voltage, 
Accurate Springs. So are skill, craftsmanship, os it eiways must in induction mators 
experience, quality control—and imagination! 
It all adds up to a better spring, at lower cost, 
held to closer tolerances—for YOU. 


Instantaneous power is the product of 
instantaneous voltage and = current. 
Note that this power sine wave has 
twice the frequency of the applied 
voltage. Further note that this powel 
wtually becomes negative returns 
power to the line) every 1/120. se 
for 60-eycle lines 
4 The addition of the capacitor in 
Af series with the auxiliary winding of 
J TOW ALC permanent-split capacitor motors 
_VVVPVVVRVYPV IVY AMV 


tends to shift the current in_ this 


MRA a li POL 


wy ACCURATE SPRING AIG. CO, | Pret’ 8° thet under certsin condi 
C a Sitti 817 West Lake Street tions electrical balance is possible as 
og Chicago 24, Illinois in an ordinary two-phase motor 

Fieue 4 illustrates a balanced two 


phase condition. Each phase has its 
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Durake . | individual instantaneous voltage. cur- 


rent, and power as in the single-phase 

2 . case. The total power supplied is the 

Tilt Switches sum of the two instantaneous powers 
e and is positive and constant. 

are the Life Electrical unbalance in rotating 


machinery causes a tangential force 


of your on the rotor to be developed every 


io 1/120 sec. This pulsating torque is 
Automatic Controls absolutely inherent in single-phase, 
single-run-winding motors, and is 
proportional to motor current and 
motor strength. It produces a 120 
cycle vibration and consequently a 
120-cycle note in the motor. Ingen- 
trouble-free pertorm ious mounting methods have been de- 
st difficult a: vised to damp this vibration or to 
Operating eliminate its transmission. Rubber 
rings on the motor rotational axis 
have proven to be excellent in reduc 
ing the objectionable effects of 120 
cycle pulsation. 


\ typewriter designer. of course 
See telephone directory for local distributor 


DURAKOOL, INC. | 
the total howe output of his pro uct 
LLKHART INDIANA US A+--700 WESTON RD. TORONTO 9 CANADA 


Very probably he will find that the 


ALL=- STEEL use of the permanent-split’ capacitor 


WIT eeowe ee 


is extremely interested in reducing 


lL. It lowers the sound coming 
from the motor itself: ie 
sound that is caused by the vi 


bration of motor parts 


for : 2. It lowers the sound caused by 


the vibration of the typewriter 


@ components If any part of the 
e r qd ri 4 C machine has a natural frequency 


near 120 cycles (or any trae 


tional or integral multiple of 
that lrequency). it will prove 
advantageous not only to damp 
motor vibration with a resilient 
mounting. but also to use a per 
manent-split capacitor motor 
which has low 120-cycle rota 
tional forces. 

Efficiency. The fact that the per 
manent-split capacitor motor can be 
electrically balanced and operate as 
a quasi-polyphase motor results in 
several associated advantages. In the 
balanced motor. the backward field 
and 120-cycle torque can be theoreti 
cally eliminated. The resulting rotor 

PORCELAIN — S ee FILTER BODIES — | cans losses. being directly proportional to 
shly unifor piect nine il canal tee taiel exc oie aie the unbalance. are also eliminated 
eed for Iny part vy voltag n contr f liquids As a consequence, total motor eth 

4 ae _ "In Various SOME (ERPS eosente oncionens 


: will work with you in selecting or de 
‘ signing the port best suvited to your 


mene : application. Tell us your requirements actively engaged in carrying the load 


iency is improved. In addition, since 


two (instead of one windings are 


—— 
Ipy sion where 


of a permanent-split capacitor motor 
jth is required 


Serving the Electrical and Electronic . 

Industries since 1919 it is quite evident that efficiency is 
REFRACTORY — Component parts WISCONSIN PORCELAIN CO. further improved 

that give excellent t ley 115 Maerker St. Motor efliciency. as such. is probaly 


eat temperature variations Sun Prairie, Wisconsin ly of litthe importance to the type 
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cision parts from LAMICOID™”, in most cases, faster, better 
and at lower cost than you can do it yourself! 

And we guarantee satisfaction! Our quality control and 
inspection are more strict than your own. And, because we 


manufacture the LAMICOID plastic laminates ourselves, we 


know exactly how to machine them. 


Send us your blueprints, specifications, or sample parts for 
a quotation. No obligation, of course. 


For complete information, mail thie coupon 


NILKIM MICA INSULATOR COMPANY 
Pes si tosis) 


cw «Department ) Schenectady 1, New York 
* 


‘lease send me a free copy of “Save Time, 
Money, Trouble with LamMicoip Fabricated 
Parts.” 


MICA INSULATOR COMPANY ° 169, Broadway, Schenectady $., New York A Subsidiary of Minnesota Mining & Manufacturing Co. 
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writer designer. Its direct effects will. 
however, be of prime interest: 
|. For a given volume of active 
material, (i.e., iron and copper), 
and for an equivalent ventila- 
tion system the benefit of 
higher efheiency means that the 
permanent-split capacitor mo 
tor will operate at a lower tem 
perature rise than the split 
phase counterpart In closely 
confined business machines 
where heat dissipation is al 
ways a very real problem this 
is a distinct advantage. 
For given motor characteristics 
{temperature rise in parti ular) 
higher efhciency means that the 
permanent-split capacitor motor 
can be built with a lower volume 
of active material. Thus, the 
total weight and size of the port 
able product will be less. The 
use of so-called standard parts 
often results in the same over 
all dimensions where both motor 
types are brought out in a manu 
facturer’s line. However, it is 
the usual practice for motor 
manulacturers use shorter 
“inside” core lengths for per 
manent split capacitor motors 
and thus make a definite weight 
savings 
Cost and Power Factor. (st! i+ 
frequently the dee iding faetor in 
choosing a motor, frequently much to 
the disappointment of the engineer 
who is aiming for a theoretically pet 
fect design. It is often assumed that 
since less material is used in’ the 
permanent split capacitor motor, it 
should be delivered for a lower cost 
Unfortunately. only a small part ol 
total cost lies in materials for these 
small machines. Furthermore, the pet 
manent split capacitor motor involves 
many more turns of fine wire for tts 
iuXxiliary winding. which may actu 
ally result in a more costly motor 
Delivered price is a funetion of many 
other variables, which will not be 
discussed here. Actually, the costs of 
these two Ly pes of motors are gene 
rally quite equivalent. In addition 
the costs of the starting relay or capa 
citor (which the business machine 
manufacturer would probably pur 
chase directly) are also of the same 
order of magnitude 
The addition of a capacitor obvi 
ously improves the power factor of 
the inductive motor load. However 
merely connecting a capacitor across 


the line terminals of a split-phase mo 
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giving hearty approval and buying. Engineering-wise, you get easier, economical 
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maintain a circuit until circuit cleared. Cc ord end and aircraft models also avail 

able. Write for details. 


en Products, Inc. JACKSON, MICHIGAN 
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FABRICATED 


PARTS 


Profit from the advantages which 
this superior Nylon plastic offers you to improve your 
products did to facilitate your production. 

This material’s excellent machining characteristics 
cuts production and assembly costs to the minimum. 
Its toughness and form stability at temperatures up 
to 275° F, its abrasion resistance, its strength in thin 
sections, good bearing characteristics, lightness of 
weight, chemical resistance and good electrical insulat- 
ing properties recommend it for a wide variety of 
mechanical and electro-mechanical applications 
Specify Chemiseal Nylon Rod and Chemiseal Nylon 
Tubing (du Pont ZYTEL) now fabricated by United 
States Gasket Company “Quality Control’? methods. 
Available in all standard rod sizes from 


14" to 2” ine. 
‘Tubing is supplied in sizes up to |." dia. OD in various 
wall thicknesses. Precision machined parts to your 


specifications 
Write for further information 


UCD 


UNITED STATES GASKET CO. 


CAMDEN I, NEW JERSEY 


tor does not bring the power factor 
and general performance of that ma 
chine up to the level of the permanent 
split capacitor motor. In well-designed 
permanent-split capacitor motors, ca- 
pacitors are worked at rated voltage 
(usually 330 volts). The resulting 
high capacitor volt-amperes are sig- 
nificant in improving motor power 
factor and other operating character- 
istics. Usually power factor is of little 
importance to business machine man 
ufacturers. New restrictions placed by 
power companies, however, make 
power factor a design feature to be 
considered, especially since often 
many machines are used at one 
location. 

Service Life. Starting relays have 
become quite dependable throughout 
their many years of development 
However, they are made up of mov 
ing parts and contacts, which are sub- 
ject to wear and failure. Furthermore, 
the vibration encountered in many 
business machines may have some 
detrimental effects on operating ele 
ments, but essentially no effect: on 
static capacitors. Despite these ob- 
servations, it is impossible to state 
whether the relay or the capacitor is 
more susceptible to failure. With the 
capacitor motor some comfort can be 
derived from the fact that the only 
moving part in the electrical system 
is the rotor itself, and the only wear- 
ing surfaces are journals and bear 
ings. 

Winding Failure. One region 
where the permanent-split capacitor 
motor has an inherent advantage is 
with regard to winding failure. Be 
cause of particularly low current den 
sities in its auxiliary winding, the 
capacitor motor may remain locked 
on the line for long periods of time 
In a typical design, the motor may 
stabilize at 150 C or less after one 
or two hours of locked-rotor condi 
tions Experience indicates that the 
winding will not fail after even sey 
eral weeks at this temperature. 

The split-phase motor is diamet 
rically opposite in this respect. High 
current density is deliberately pro 
vided in its starting winding in orde: 
to produce the phase split required 
for starting torque. In usual designs 
the starting winding should be re 
moved from the line in 10 to 15 see 
1) sec is usually disastrous, and a 3 
min delay always means failure. Re 
mote or inherent overheat protection 
can be supplied for these motors at 


iddition il cost 
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is this rotary voltage change switch for electric motor servi e, 
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Your “Special” Switch Problems 


Solved Economically...by Mallory 


A LOT of expert attention to design details goes into their range of standard types, Mallory engineers are 
the numerous types of Mallory switches. Take the thoroughly qualified by experience to create custom- 
motor voltage change switch illustrated here. Its fitted designs. 
silver plated phosphor bronze stator contacts are 

. Standard or custom-made, the switches you get from 
built to assure constant contact tension and maxti- 

om Mallory give you many extra value 

mum electrical conductivity. The whole assembly, 
though simple in appearance, is engineered for extra Count on Mallory for performance founded on 
ruggedness to withstand severe vibration encoun- ingenuity in mechanieal design, and on utilization 


tered in motor service. of Mallory’s special experience in contact alloy 


Whether your product calls for a simple or complex 


Count on them for economy the result of pre- 
switch ...rotary, push-button, plunger or special 


cision production in Mallory’s medern, high-volume 
type ...it pays to see what Mallory can offer you. manufacturing facilitie 
In cooperation with leading manufacturers, our staff aia oo, 

t Count on them for ready availability. Mallory pro- 
of switch specialists have developed a broad range 

. duction is geared for prompt delivery to meet your 
of standard designs, readily produced with existing eed 
tooling. One of these may exactly match your prod- : 
uct requirements... at a cost that can provide rea! Write or call Mall 


ory today for a consultation on 
savings. And if your needs are for something out of your own product 


witch requirement 


Expect more...get more from 
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Association Activity 


New York Recommended for 
Engineering Societies Center 


Kecommendations that the Engineering 
Societies Jon ated in New 
York City, and that the 39th-40th St 


ite be continued in use as the site of 


Center be 


the Engineering Societies Center, have 


heen made to the presidents of the 
Society of Civil Engineers, 
Mining, Metal 
Petroleum Engineers, 
Mechanical En 
American Institute of Electrical 


kngineers and the 


American 
American Institute of 
lurgic il and 
American Society of 
pineer 
American Institute 
of Chemical Engineer 

The recommendations were contained 
ubmitted by the 
kK Committee ol 


i report Special 


bifteen appointed 
to make recommendation with regard 
to the site of the Engineering Societic 


Center 

Other recommendations included the 
followin If rebuilding in that area 
proves impracticable comparable site 
hould then be sought in midtown New 
York 


burthe commendation included 
the proposal it the United Engineer 
mn Truster ‘ he authorized to take 

il action for ¢ \ pansion by the addi 
tion of the American Institute of Chem 
ical) Enginees too sothe 
qualified 
\nother proposal recommended that 
i 


podaat lor the me 


ire orporator 


when properl 


ind enlarged | nel 


neermge Socretse 


Center be made with 
imple optimism with respect to the 


Tuture yrowth “ | Ve 


ocreties im 
mediate] involved 


It was also recommended that The 


Trustes In bye 


tuthorized to raise money and accept 


Lnited | ngineerin 


contribution weoept the offer of the 
Kelly contribution 
in U4 | ( ipital kund A el 


irchitect engineet ind attorneys let 


Commutter place 
employ 
eontract for reconstruction of the pre 
ent | nvimeermg Socrette building and 
or a new building or buildings; pay all 
st out of the ¢ ipl il Kund Asset 
ind maimtain the new 
meermnmg Socretsre 


United Engineer 


1 corporation formed b the four eng 


Center 

Trustees Inv 
neerim ocrelye first named to be the 
titular head of the present Engineering 
Socretie Building in New York 


1EC Concludes Successful Meeting 


Seven new recommendations of the In 


ternational Electrotechnical Commis 


ion, the world’s standardizing body on 


electrical engineering problems, were 


authorized for publication by the or 
ganization at its ten-day deliberations 


on international standards 


June 29-July 6 in Munich, Germany 


electrical 


Sixteen draft recommendations were 
accepted for circulation to the National 
Committees of the 32 nations of the 
International Electrotechnical Commis- 
sion. In addition, eight revised draft 
recommendations were authorized for 
final circulation 

Phe United States National Commit 
tee of LEC an arm of the 


Standards Association, was 


American 
represented 
at the meetings by 51 delegates, includ 
ing USNC officers: R. C 
ager, General Electrie’s Engineering 
Standards, president USNC; Vice Ad 
miral Hussey Ir USN 


director 


+ roe 
ogge, man 


George fk 
(ret) managing Americar 
Standards Association, treasurer USN¢ 
J. W. MeNair, assistant technical dire 
tor ASA, secretary USN¢ and 
David Hoffman, in charge of the Ele 
trical Dept ASA and as 
tary USN 

\ new 
established that will operate as a sub 


committee of Tk 


istant ecre 


international committee wa 


Pechnical Committes 
M it hine ry 


deal with carbon brushe lor rotating 


on Rotating which will 


machinery 
The TK¢ 


brought before the 


Committee of Aluminum 
draft 
which were agreed upol 


and which will be published as Ik 


Recommendations. They deal with alu 


yroup three 
spec ifications 


minum alloy electrical conductor wire 
of the Al-Si-Mg ty pe 


drawn wire 


commercial hard 
and aluminum busbars 
Since the National Committees acted 
in favor of a document on the method 
of test for voltage and 
ities of 


urlace resistiy 
material the Ik 
(ection accepted it as an 
Another public 


id batteries wa 


insulating 
Committee ot 
IEC Recommendation 
tion on primary cell 
also approved by the Commis 

public ation 

Among other agreements reached 

the meetings was the formal adoptio: 
of the Fesla” for the 


magnet flux density im the (,eorg 


name unit of 


ystem 
In the 
highly 
for publication as an IEC Recommenda 
tion, “Recommended Methods of Meas 
urement on 


Modulation 


sions.” 


radio-communications field 


valued document was authorized 


Receivers tor Frequency 
Broadcasting lransmis 
Another document on radiation 


measurements was accepted for cire ula 
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tional Electronics, Fifth Regiment 
Armory, Baltimore 


Oct. 24-26—Seventh National Con- 
Standard American 
Standards Association, Hotel Roose 
velt, New York 


ference on 


Oct. 8-10 Annual Meeting of the 
Conference on Electrical Insulation 
ponsored by National Academy of 
Sciences-National Research Council, 
General Electric Research Labora 


tory, Schenectady, N. Y 


\ statement on the peacetime uses of 
itomic energy prepared for the United 
Nations pointed out that the IEC is con 
sidering how the development of nu 
clear fission in industry affects ele 
trical equipment, components = and 
electronic instruments 

The 1957 meeting of the IE¢ 
held in Moscow, July 2-12 


will b 


Plastics Group Appoints 
Executive Secretary 

The Society of Plastics Eng 
4 | Putnam Ave (re 
has appointed James R 


kK xecutive = retary 





pers ia ose 
trips and punch, TOP: TOP LEFT: Sheet stock; shear strips, punch, form LOWER LEFT: Hexagonal rod 
sheet stock; shear strips, punch blank, gang-saw CENTER: Sheet stock; shear to size, drill, form, BOT- crew machine, turn shoulder 
notehe BOTTOM: Sheet stock hear strips, punch TOM RIGHT: Sheet stock; «1 


mill notches 


LEFT: Sheet stock; shear mooth-saw, automatic 
thread, chamier, and 


ear strips, punch piece cut off. The other samples are 


automatic-screw-machine 
form twice in mold, rubber-stamp twice 


parts made trom Diamond Fibre by C-D-t 


LEFT: Sheet stock; sand, smooth-saw to sine on and nooth w. dri “ LOWER LEFT: Tube stock; automatic screw 
aw bevel, smooth-saw corner cut-out, drill, CENTER , 


machine 
three corner ang-saw  noteche turn shoulder 


chamler and thread end, thread other 
Sheet stock; band-saw, turn OD. bore ID. smooth-saw vee ock; band-saw rough blank om nd. UPPER LEFT: Tube (two diameters) 
de. drill five blind hole vith jit. RIGHT: Sheet mooth length id shape; radius edge ‘ tap, screw-machine larger piece rew- machine 
tock and, band-saw, rough-t ID, hob teeth i gi countersin thread, knurl, chamie cut off «mall piece, UPPER 
finuh-bore ID, machine keywa RIGHT: Tube “ to length, punch twice 
countersink, LOWER RIGHT: Tube crew -machine 

chamiler, « punch 


C-D-F fabricates and forms DIAMOND VULCANIZED FIBRE 


mooth 


FAST... AT LOW COST... DEPENDABLY 


Vulcanized Fibre is a wonderful ma- ally strong, non-corroding, half the tonnave users of sheet, rod and tube 
terial if you know where to use it and weight of aluminum. Repeated moisten fibre in the world. This means good 
how to buy it. We suggest on many ing and drying in forming insig 

10 i us 1 e sugge i in forming insignifi deliverie good prices, reliable prod- 
iobs that it’s best to do the fabrication cantly alters the nature, structure o1 


: ucts for every new customer. You deal 
and forming in C-D-F’s shops Why? quality of the fibre 


Because C-D-F knows how. Since 1895 Since C-D-F has their own paper with a materials engineer, a C-D-I 
the company has put fibre to work in mill, uniform quality control is made man who knows how to give you the 
evervthing from buggy axle bushing possible Special orades are more easil\ most value in Diamond Vulcanized 
to metal clad radio parts. The handling developed. A good example is C-D-f Fibre you want to improve design 
of thousands of set-ups for high speed Abrasive Fibre, a medium density fibre implify purchasing, speed production 
low cost production runs gives C-D-] with excellent resin and grit adhesion Diamond Fibre and the facilith 


n “experience bank” t ray \ ly ve 
in “experience ink Oo draw from now widely used for abrasi discs. of C-D-F. Write for catalog. free test 
Shop supervisors have a wealth of 

mplies or sen us youl wint for 
hort cuts, little tricks that ‘sult in A BIG, RELIABLE SOURCE 7 , a — 


lowe! prices for you They know the C D-F does business with the largest quotation 


material and its peculiarities 


TOUGH, RESILIENT, ee 
How long has it been since you ex CONTINENTAL DIAMOND FIBRE 
amined the unique properties and 
range of C-D-F fibre grades? Vulcan CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, 


ized Fibre is arc resistant, mechanic NEWARK 13, DELAWARE 





Felt 
can be made 


“TOUGH 
AS NAILS” 


or soft as a cotton ball! The range of densities and the 
surfaces and finishes you can get with Felt by Felters are 
truly amazing! 


Measured in pounds per square yard, felt goes all the 


for A” to 8.4 Ibs for Y/, i 


ranges on special rder The 


way from 0.8) Ibs , with greater 
hard, rough, hornlike 
fibres form an excellent material for glass polishing and 
give exceptional wearing 
qualities when in contact with 
moving machinery parts. And 
ne, sanded surfaces are ideal 


r lubricating and filtering 


Send for FELTERS 
Design Book 


2U pages < f Fact: on how you 
can use the unique pr perties of 
felt. It's yours for the asking, sent 
to help you build a better prod 
ict. Send for it te day The Felters 


South Street, 


240 South St., Boston 11, Mass. Manufacturers of Felt and Felt Products‘ 


has 5000 members and 35 geographical 


sections, is devoted to the dissemination 
of technical information on plastics by 
means of its national, regional, and 
local meetings, as well as through its 
Journal and technical books 


Telemetering Conference Makes Plans 
for August Meeting in Los Angeles 


The 1956 National Telemetering Con 
ference, to be held at the Biltmore 
Hotel, Los Angeles, Aug. 20-21, has 
released a preliminary program of tech 
nical papers to be presented at the 
seven scheduled sessions. Sponsors of 
the Conference are the AIEI IAS 
IRE, and ISA 

The sessions will be devoted to 
Systems; Components and Equipment 
Recorders; and to two related panel 
sessions on subjects of immediate in- 
terest. Several of the subjects to be 
discussed, including Components and 
Equipment, will be spread over more 
than one session. 

Registration fee for members of a 
ponsoring group is $3; $4 for noi 
members. Registration chairman is | 


W. Robischon, 7660 Beverly Blyvd.. Los 
Anvele 6. Calif 


Standards Engineers Society Releases 
Program for Fifth Annual Meeting 


Tentative program of the Fifth Annu 
Meeting of the Standards 


sSociet 


Engineer 
Metal 
Thread 

Anti-Frietio 


Bearing Standardization.” The meetin 


include papers on 


Standardization “Screw 


Standardization” and 


at which these and many other papers 
on standardization problems will be 
heard, will take place at the Willard 
Hotel, Washington, D.C., Oct. 3-5 
Speakers will include representative 
Aluminum Association, the 
Magnesium Association, Navy Bureau 


of Ships, and other authorities in it 


from the 


dustry and government 

Additional information may be ol 
tained from the Washington Sectior 
O42 N 


Standards Engineers Society 


oth St Arlington 7, Va 


Metals Show Anticipates 
Record-breaking Attendance 


More than 50,000 engineers and othe 
technical specialists are expected = to 
ittend the 38th Annual National Meta 
Congress and Exposition, which will be 
held Oct. 8-12, in Cleveland 

The Show will contain more than 450 
booths occupying the 350,000 sq ft of 
Public Auditorium 
and Exhibition Hall. Concurrent with 
the Show the National Metal Congress 
will hold 


sions in four headquarter hotels 


pace in ¢ leveland’s 


scientific and technical se 


Participating in the Congress with 
the American Society for Metals are 
the American Welding Society, the In 
stitute of Metals Division of the Amer 
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ONLY 0.637” in diameter, Stackpole a dy controls 


combine quiet, dependable operation with the smaller 


physical size needed for automotive radios and similar 


TYPES for equipment now undergoing miniaturization. 
TRANSISTORIZED SETS, “F’ Controls are conservatively rated at 
values up to LOK ohms, and at 0.2-watt for higher values. 

too! similar to standard Stackpole minia- ; ie ' we oan i 
. $ 4 . > > > \ 4 . : . . s 
ture sere Controls, but designed for low | ich Can we equippec with new tac po « Series 11d 
hop-off on the order of 2.0 ohm maximum switches for practically any switching arrangement. Stand 
as compared to the higher values of con- 
ventional types. And they're electrically 


0.4-watt for 


ard mounting types suffice in most cases—but where they 


don't, suitable adaptations can be produced economically 


quiet! for quantity users. 


ENGINEERING SAMPLES aiailahle fo quantity users... 


Ask the Stack pole field engineer in your locality 


Th is chart prov des essential engineering data 
c 
on all standard Stackpole Variable 


Resistors in handiest 


“"0tne,, possible forn Designed 


for either wall or file use 


Write today for your copy 


‘e 
FOUNDED 1906 


Evans Ave, Etobicoke, Toronto 14, Ontario 


serene ee . 


In Canada. Canadian Stackpole ted 





Scruggs 


Scruggs Geared Motor 
ngineered for use in Roti 
ries, Vending Mechanisn 
fotary Display Units, Actuat 

ing Device Dispensers and 


imilar applicatior 


os 


Here’s the newest addition to the 
Scruggs line of “‘tailored’’ motors. 
It’s a 2-pole shaded pole induction 
motor coupled to a powerful sub- 
fractional horsepower speed re- 
ducer, in one compact unit. The 
basic motor, with output speeds 
to fit your specifications, is sup- 
plied for 115 volts, 60 cycle power 
supply ... or specially wound for 
other voltages and frequencies. It 
can also be furnished without the 
gear housing. Send us your specs 

. without obligation a Scruggs 
motor will be designed to fit them. 
Write Loyd Scruggs Co., Festus, 
Missouri. 


Scruggs MODEL 1050 features: 


HOE LARGE OIL RESERVOIRS for Long life. 
a FAN for cool operation 
8 | MOLDED NYLON GEARS for quiet operation 


SO} VACUUM IMPREGNATED COIL for operation under 


maximum temperature and humidity conditions 


You can stake your reputation on SCRUGGS MOTORS 


wy CriggG< COMPANY 


FESTUS, MISSOURI 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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ican Institute Mining, Metallurgica 
and Petroleum Engineers, and the S 
ciety for Non-Destructive Testing. 

During the Meeting some 150 tech 
nical papers will be presented in spe 
cial sessions conducted by each of the 
co-operating societies 

High on the list of major discussion- 
will be sessions dealing with nuclea: 
activity including a presentation of 
formerly classified nuclear reactor con 
ponents by the Society for Non-Destruc 
tive Testing 

Headquarters of the Metal Congress 
and Exposition are at 7301 Euclid Ave 
Cleveland 3. Ohio 


Alloy Casting Institute Elects Officers 


At the 16th Annual Meeting of the 
Alloy Casting Institute, held in Hot 
Springs. Va., Bradley B. Evans, Empire 
Steel Castings, Ine., was elected presi 
dent and F. M. Fahrenwald, The Fal 
alloy Co.. was elected vice president 

Phe Institute is the technical associa 
tion of the high alloy foundry indust: 
and includes among its members most 
of the nation tainless castings pre 
ducers 


Magnesium Association Retains 
D. T. Wellman as President 


The Magnesium Association, a national 
association of manulacturers concerned 
with the application and processing of 
magnesium. has re-elected D. T. Well 
man, president. Wellman Bronze and 
Aluminum Co., as president for a one 


year term 


ASME Picks William F. Ryan 
for President 


lo head up its activities during 195¢ 
57, the American Society of Mechanical 
Engineers has nominated for president 
William KF. Ryan, Stone & Webster 
Engineering Corp. Boston, Mass 

Mr. Ryan will be installed at. the 
Society's annual meeting in New York 
in November. after a letter ballot 
the organization's 41,000 members 

As technical director, ASME ha- 
nominated Eugene W. Jacobson, chiet 
design engineet Gulf Research & Le 
velopment Co.. Pittsburgh 

Mr. Ryan, the new president-nomines 
holds two degrees from Harvard Col 
lege, an AB degree awarded in 1911 
and an MME degree conferred in 1915 
In 1954 Catholic University of Ame 
ica conferred upon him the degree ot 
Se. D. A member of the American So 
ciety of Mechanical Engineers since 
1917, he has served in numerous com 
mittee, divisional and delegate assign 
currently the ASME 


representative on the Engineers Joint 


ments and = is 


Council-Engineering Council for Pr 
fessional Development Committee 61 
Practice of Engineering, among other 


activities 
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CALIFORNIA 
See us at 
BOOTH 913-914 


RE oo?) a eee al 


* TOROIDAL CORES, Cased 


and Uncased 


= * BOBBIN CORES 


It’s ARNOLD for EVERYTHING in TAPE-WOUND CORES 


Opplicalions 


Let us help you with your core re- 
Pulse and Power 
Transformers, 3-Phase Transformers, 
Magnetic Amplifiers, Current Trans 
formers, Wide-Band Transformers, 
Non-Linear Retard Coils, Reactors, 
Coincident Current Matrix Systems, 
Static Magnetic Memory 
Harmonic Generators, etc. 


kor Complete Details 


Write for Bulletins: 


* SC-107—Cut Cores, Types C and E 

* TC-101A—Toroidal Cores, cased 
and uncased 

* TC-108—Bobbin Cores 


quirements for 


Elements, 


ADDRESS DEPT. EM-68 


CORRE EEE EERE EEEEEH EEE ETE E EH EH ER EOE 


MATERIALS: Deltamax, 4-79 Mo- 
Permalloy, Supermalloy, Mumetal, 
4750, Monimax, Silectron, Permendur 
all are available for cores depending 
upon the specific properties required 


GAUGES: The following standard tape 
thicknesses are available for Arnold 
tape wound cores in most of the mag- 
netic materials mentioned above: 
Oi2". 804", 002", OO1 0005", or 
.00025"’. Bobbin cores are made from 
tape .0O1” to .000125" thick 


SIZES: Cores weighing from a fraction 


of a gram to many hundreds of pounds 
can be supplied. Toroidal cores are 
made in 27 standard sizes with nylon 
cases. Types “C”’ and “E” cut cores are 
made in a total of 530 standard sizes. 
Many special sizes and shapes of both 
gapless and cut cores are manufactured 
for unusual requirements. 

OTHER PRODUCTS; In addition to 
Tape-Wound Cores, we also produce 
a complete line of Mo-Permalloy 
Powder Cores, Iron Powder Cores, 
and permanent magnets. ¢ Let us work 
with you. 


wew seen 


THE ARNOLD ENGINEERING (SOMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
General Office & Plant: Marengo, Illinois 
DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave. 


el rod 


Los Angeles: 3450 Wilshire Blvd. 


Boston: 200 Berkeley St. 





permanent 
magnets 


Thomas & Skinner offers a com 
plete linne # alloy steel and Alnico 
(Gsrade permanent magnets to meet 
every mdustrial requirement no 
miatter how specialized 


lhomas & Skinner 17) and 47% 


cobalt steels are recommended for 
hysteresis motor applications, The 
Alnico wrades, esther conventionally 
castor fill moulded, tind use in thou 
ids of applications magnetos, 
enerators, meters, micro 

save applications and many others 
T&S furnishes all Alnico Grades 
mcluding T&S's Alnico 5Ch. In 
corporating columbinm tor in 
Alnico Ch has a 


product of 0 


creased stability, 
nominal cnerey 
10°, offering unusually high may 
netic value for low physical volume 
Hesides 


qualit 


complete issurance of 
ind speciiication contormiut 
P&S offers its highly qualified engi 
heern issistance based on more 
than SO years expertence in the may 
fet materials in 
lusts to help you 

elect the perma 
nent magnets best 

uited for your 
ipplications 

W rite today for 
Bulletin No, 151 


THOMAS « 
dL Ls Te 


1114 E. 23rd St., Indianapolis 7, Ind. 
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Men in Industry 


Dr. Robert O. Fehr, 


specialist on 
acoustics and vibration, has been ap 
pointed manager of GE’s Mechanical 
Engineering Laboratory, one of the 
four major units of the company’s Gen 
eral Engineering Laboratory. A native 
of Berlin, Dr. Fehr received his do« 
torate abroad in 1938, becoming a de 
velopment 


engineer in the General 


| ngineering Laboratory at GE in 1939 


He wa 


1947, supervising studies in acoustics 


named a section engineer in 
vibration and stress analysis. In 1952 


he was appointed consulting engineer in 


this field 


Rudy Schroeder has been advanced to 
the post of supervisor of product design 
by Clarostat Mfg. Co Ine Dover 
N.H., manufacturers of resistors, con 


trols and resistance devices 


\t Ford Instrument Co., Division of 
Sperry Rand Corp., Long Island City 
\.Y., George A. Crowther, holder of at 
least twenty patents for gunfire control 
computer and other inventions, has 
been named chief engineer. He assume 
full responsibility for direction of en 
vineering division projects that include 
missile and weapon control air and 
ea navigational equipment and com 
puting device He will report to Dr. 
Charles R. Burrows, recently appointed 


e president for engineering 


Vicker Ine Detroit ha named 
Duncan Gardiner director of research 
ind development, with responsibility for 
research ind development 


that will 


program 
upplement the development 
tivities of the Vickers product groups 
Hi tall include 
ection for investigation and analysis 
device Base of 
operations for Mr. Gardiner 


i comple te electron 


of electrohydraulic 
research 
taff is the new Vickers Laboratory and 
Administration Center in suburban De 


trout 


New director of engineering of the 
ind Optical Division, The 
Perkin-Elmer Corp., Norwalk, Conn., i 
Thomas P. Fahy, a member of the com 


bngineering 


pany engineering department — since 
1952 and most recent! i 
ot the Odptic il Trackin 

lle ha 


ign oof the 


group leader 
Instruments 
upervised the mecha 
Company com 
instrument ind 


rovernment 


programs. Before joining 


Perkin-Elmer, Mr. Fahy was associated 
with the Fairchild Camera and Instru 
ment Co 


Clifton Precision Products Co., In 
Clifton Heights, Pa., has advanced 
Arnold E. Hayes to secretary of the cor 
poration and general manager. Mr 
Hayes has been serving for the past 
four years as chief applications and 
service engineer, Previously he was a 
technical advisor, Aeronautical Divi 
sion, Minneapolis-Honeywell Regulator 
Co. and also served with the National 
Bureau of Standards as a gyro engineer 


Karl W. Calliger has been appointed 
director of engineering of The New 
York Air Brake Co., manufacturers of 
motors and controls and other products 
Headquartered in New York, Mr. Gal 
liger will be responsible for company 
research and engineering, and for o1 
ganization policies, procedures and de 
velopment programs ol the engineering 
departments of all divisions of the 
company. Since 1953, Mr. Galliger had 
been engineering manager of the com 


pany’s Watertown Division 


Vincent Matner has joined Fischer & 
Porter Co., Hatboro, Pa., as chief prod 
uct engineer, responsible for production 
design of all the company’s mechanical 
ind) electromechanical products and 
components. Mr. Matner was formerly 
i development engineer with Taylor In 
strument Co. and, more recently, chiet 
product engineer at The Perkin-Elmer 


( orp 


Robert S. Caruthers has joined the 
executive staff of International Tel 
phone and Telegraph Corp. as director 
ol telephone systems research and de 
velopment, with responsibility for co 
ordinating all the work in this field 
currently being carried on both in the 
U.S. and abroad by [T&T and its asso 
ciated companies. Mr. Caruthers started 
his professional career at the U.S. Bu 
reau of Standards, joining the technical 
staff of Bell lelephone Laboratories in 
1929 and the Lenkurt Electric Co. in 
1952. where he directed that company 
ictivities in the field of multi-channel 

irrier and radio systems development 

The Klectriv Storage Battery Co 
Philadelphia, Pa., has selected Captain 
Clifton G. Grimes, ISN (ret) to sur 
ceed a a Lighton vice president 
ind director of research, as its new di 


rector of research. Captain Grimes re 





FOR TEMPERATURE AND 
MOVEMENT CONTROL 
OF HEAVY LIQUIDS .--.. 


AAA AAA AAA 


New double circuit control 
with thermal delay action 


The new F2 is designed especially for the control and 
movement of heavy liquids where liquid flow or agita- 
tion must begin before the liquid temperature reaches 


the point for maximum ease of liquid movement. 


With pumping of heavy fuel oil for example, pumping 
can be set to begin at 130° while the temperature of 
the oil continues to rise to 180° for maximum ease in 
pumping. The F2 controls both temperature and pump 


or agitator cycle. 


@ a, 
Kohertshaw Fulton 


Robertshaw Thermostat Division, Youngwood, Pennsylvania 
Robertshaw-Fulton Controls (Canada) Ltd., Toronto 


LEADING MANUFACTURER OF THERMOSTATS 
FOR COMMERCIAL AND INDUSTRIAL APPLICATIONS 


¥ ¥ , 
HEATING 
LI LOAD L2 


Robertshaw is the leading manufacturer of 
thermostats for commercial and industrial ap 


plications. For a full discussion of your specific 
needs, write today 


Robertshaw-Fulton Controls Company 


Youngwood, Pennsylvania 


Please send more information on your F2 
y 


Also send information on a control for following 
application 

COMPANY 

ADDRESS 

city ZONE STATE 


bY 





Giannini Potentiometer Innovations 


a mete 
rn i UTE 


other 
features 


CM PACT—?’ DIAMETER 
H GH RESOLUTION—TO 00 
Td W TORQUE—1 02. IN 


SENTIGRADE 


Giannini has created a completely new potentiometer to work hand 
in hand with today’s rapid advancements in electro-mechanica! 
systems. The Giannini 875T high temperature potentiometer, re 

ommended for applications requiring high power accommodation 
at elevated temperatures, is capable of continuous operation at 
temperatures to 200°C and is constructed to dissipate two watts 
at 150°C. In addition to its outstanding thermal characteristics, 
this precision potentiometer offers the precise linearity and fine 
resolution usually associated with much larger instruments 


875T —the most significant milestone in potentiometer achievement 
since the introduction of Giannini’s infinite resolution “Spiralpot”’ 

rounds out the definitive line of Giannini electro-mechanical 
products which also includes the well known ultra-low torque 
“Microtorque”’ Just as these instruments are unique in their respec- 
tive categories, it is anticipated that the 875T will similarly 
become the standard for high power, high temperature applications 


ELECTROMECHANICAL DIVISION 


G.M. GIANNINI @ CO.,INC. + 918 £.GREEN ST., PASADENA, CALIF. 
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RES ST4&NCE TO 100¢ CHMS 


cently retired as deputy chief of Naval 


Resears h 


Richardson Seale Co., Clifton, N.J 
has named John Aquadro head of its 
electrical engineering department. With 
Richardson since 1949, Mr. Aquadro 
served as project engineer in the de 
partment until his recent appointment 
He is a graduate of Newark College of 
Engineering, receiving a BS in elec 


trical engineering in 1949 


In Milwaukee, Wis., General Elec 
tric’s X-Ray Department has announced 
the appointment of Alfred F. H. Bischoff 
to the position of manager, Coolidge 
Laboratory, succeeding Robert F. Wil- 
son, who is currently on special assign 
ment reporting to Dr. M. A. Edwards, 
manager of engineering. Holder of 12 
patents on electronics devices, Mr. 
Bischoff designed equipment for the 
Loran system of navigation, adapted the 
British IF F system to American use, 
conceived and directed the development 


of other systems and devices 


Promotions at the Harrison Division 
of the Worthington Corporation, Har 
rison, N.J.. include the advancement 
of E. C. Schmachtenberg, formerly as 
sistant to the manager of engineering 
and chief engineer, compressors, to the 
post of assistant to the manager of en 
gineering. Hunt Davis, formerly chief 
engineer, compressor development, has 
been appointed chief engineer, com 
pressors. ©. A. Macaluso, previously 
assistant manager, research & develop 
ment, has been named assistant chief 
engineer, compressor New assistant 
manager, research & development, ts 
W. F. Donovan, formerly group super 


visor, research & development 


Ar A. O. Smith Corp. W. W, Higgins 
has been appointed chief engineer on 
the staff of Executive Vice President 
F. S. Cornell, headquartered in Milwau 
kee. Until recently Mr. Higgins was 
director of engineering at the corpora 
tions’ Permaglas Division in Kanka 
kee Iil., where he was responsible for 
product engineering and development 


of various product lines 


Addition of Sel Schneiderman as a 
senior project engineer at Radio Re 
ceptor Co., In Brooklyn, N.Y. has 
been announe ed by the company, manu 
facturer of a large variety of electroni 
equipment and components for both 
military and consumer use, including 
radar beacons for guided missiles 


elenium rectihers and subminiature 


diodes 
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CASE HISTORIES FROM 
MT. VERNON FILES 


NOW!-... 
1] Die Cast 
Parts in 


Smith-Coronas 
New Electric! 


Smith-Corona calls their newest Electric ter the 


Typewr 


fastest in the world Other features they list as exclu 


sive are ‘a cushioning action that eliminates all jar at 


the end of each keystroke complete keyboard control, 


Their 


all 


and a revolutionary new keyboard slope aim 


to make tt machine the easiest to use of electric 


typewriters 


Also interesting to note is Smith-Corona's increasing 


With 


intricate 


reliance on die casting the urgent 


of 


need in the 


electri machine for parts great strength, 


rigidity, and high precision 


keyboard guard, pulleys 


the 


model shown here 


has no less than die cast parts! These include top 


plate pinion gear, and type 


bar segment mounting all highly complex castings 


The more complex and manifold your productior 


problems, the more natural 


For 
fields have discovered, Mt 


and profitable it is to 


call upon Mt. Vernon as manufacturers in many 


Vernon has the 


most com 


plete die casting service comprising coordinated de 
die-r 


We 


signing aking, casting, and machin ng, all under 


one roof give you to the highest degree all the 


SALES 
REPRESENTATIVES 


Mr. Jerome J Theobold 


9 E-st Genesee St, Skaneateles, N. Y 


Mr. Grant € 
6 Eost 194th St., Cleveland, OF 


er 


Mr. Arthur 


846 Bethleher 


ond 
Pike 


Dian Tools Incorporated 


Philadelphia, Pa 


Case 


101 


wall sections of great 


strength and rigidity, and produced to close 


We 


part such 


tolerances that often no ma necessary 


have 162,000 square feet of the most modern equip 


ment for making dies and for die casting aluminum 


and rine 


lt will pay you to bring your prod 
us. We 


sc! spec ifle ations to 


may show you, a 1-Corona, the 


way lo 


By’ 


nportant cos and improved products 


MT. VERNON 


DIE CASTING CORP. 


STAMFORD, CONNECTICUT 


Mr. Anker Anderson 


ade Road, Stamford 


Mr 


230 Grant Boulevard, Syracuse, N.Y 


David King 


Connect 


Mr. William 
Briarcliff Road 


« 
20ueETS 


Mr 
Mune 


hat 
East Orange, N 


George £ 


Y Ave 


Rochester N sth 


J 
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EFAGLE 


icroflex Reset Timer 


FOR 
vet 1 
AND PROCESS 
CONTROL 


NOW .. . quick plug-in connection! 


See that new-design terminal panel? Terminals are all in a row. 
So you can quickly and easily adapt the Microflex Reset Timer 
to plug-in connection, Simply use a Microflex Plug-In Kit, avail- 
able in all accepted variations. You can even rotate the terminal 
panel for rear connection (just loosen two screws) without 
any rewiring. 


Time settings of pinpoint accuracy are possible with the Microflex 
double dial. Through precision vernier action, one complete turn 
of the inner dial advances the outer dial just one division. That’s 
a 20-to-l ratio, made possible by a patented Microflex threaded 
axle and pinion Accuracies are obtainable to 1/60 second. Over 
150 timer operating combinations, plus a wide range of long or 
short time periods. The ideal timer for molding presses, dielectric 
heating, automatic mixing, die casting machines, machine tools 
and rubber curing 


Write for FREE AUTOMATION BOOKLET and Bulletin 110. 


MAIL COUPON TODAY 


EAGLE SIGNAL CORPORATION 


industric! Timers Division, Dept. EM-856 


MOLINE, ILLINOIS 


Pleas ‘ PRET AUTOMATION BOOKLET 


and Bulle 


Microtle 


taining complete data « 


Company 
Briefs 


Said to be the first plant in the United 
States built exclusively for the produ 
tion of precision ball bearings in the 
miniature range, (up to %% in. OD), the 
Precision Park plant of Miniature Pre- 
cision Bearings, Inc., was recently 
opened at Keene N H Production 
capacity is increased 50 per cent, with 
triple the floor space of the older struc 
ture entire plant is air conditioned 
and in the assembly and inspection 
‘white areas,” cleanliness temperature 
and humidity are closely controlled to 
assure a dust free atmosphere. The new 
Winslow S. Pierce Jr. Laboratory is 
equipped to carry on bearing research 


and deve lope nt 


The Teller Company of Butler. la 
has secured exclusive manufacturing 
and sales rights to a basic control de 
vie consisting of a new motor incor 
porated in an automatic control system 
The device (ELECTRICAL MANUFACTUR 
ING, Dee. 1955, p. 152) permits a mul 
tiple series of operations to be pro 
ur immed on tay or pune hed cards tor 
automatic operation of milling ma 
chines, lathes and other machine tools 
The motor, developed by Industrial 
Controls Corp., Chattanooga, Tenn., is 
also suitable for instrumentation ap 


plic ations 


Wilbur B. Driver Co., Newark, N.J 
has opened a new office and warehouse 
building at 13701 Enterprise Ave., 
Cleveland 11, Ohio, which will provide 
service for customers in the Ohio, Mich 
ian We stern New York and Pennsyl 


Vania area, 


The Carboloy Department of General 
Electric Co., Detroit, Mich.. is now 
known as the Metallurgical Products De- 
partment, General Electric Company, No 


change of address is involved 


Multi-Amp Corp., manutacturer of 
relay and other high current electrical 


test equipment, has moved its plant and 


ofces to 465 Lehigh Ave., Union, NJ. 


Westinghouse Electric Corp. wil! build 
a new manufacturing and repair plant 
in Cleveland, Ohio, with approximately 
8.000 sq ft of plant area and 5000 sq 
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PROTECTION 


Y Here are paper applications 
utes helped develop for three industries — 
Good tip: they may suggest new uses for you! 


PRODUCTION . . : 
Mosinee interleaving papers 


protect mirror-finish stainless 
steel, ‘J hi pr nce of any foreign ma 
terials of mperfections would 
tal > highly pol 
through highly 


quality con. 


ul papers with 
etie 


proj 


Special Mosinee masking papers 
increase auto painting efficiency, 
reduce costs. I hicse papers must have 
ontrolled physical properties 

luding high density and absolute free 
pin holes to prevent paint 

Mosinee know how” 


clop papers for this special 


HESE applications are typical of the many instances in which 
Mosinee paper ex ts ha COO} rated with industry to de- 
pecific jobs. If your work 

involves costly o oul ome packaging .. . protection 


sulation . . amuinatior .. fabricatin .. OF pro 


MOSINEE PAPER MILLS COMPANY 
Flame-resistant paper by Mosinee 


DEPT. EM ® MOSINEE, WISCONSIN eo 
makes good insulation better — safer. 


== tlogings 


— specialist in industrial paper technology — 
makes fibres work for industry 





KLEINS 


A Plier to Speed Every Production Job 


Minutes saved on production lines add up to important 
dollars in production time. Klein Pliers help you save 
minutes because there is a size and style suited to every 


job because Klein quality means better performance 


k 


213-9NE 


301-6-SCP 


Many Klein Pliers are available with 
Pocket Tool Guide a coil spring set close to the hinge 


The spring is guaranteed for the life 
Send for this Pocket Tool 


of the plier. It always keeps the jaws 
> , 
Guide listing Klein Pliers in Open posiuon and trees the inside 


and giving valuable in of the handles of any obstruction 


formauon 


Ask your supplier 
Foreign Distributor: International Standard Electric Corp., New York 


"Since 1857" 


ey Cd 


yr CT ee LBS 


ft of office space. Construction is ex- 
pected to be completed by June 1957 
The present Cleveland plant is the 
largest Westinghouse facility specializ 
ing in the manufacture of industrial 
control equipment and control centers 
outside of the Buffalo, N.Y. motor and 
control division headquarters plant. 


The R. W. Cramer Co., Inc. has 
changed its corporate name to Cramer 
Controls Corp. ‘The company, located in 
Centerbrook. Conn. manufactures a 
complete line of timing devices and 
synchronous motors for use in military 
applications, such as radio, radar 
guided missiles and fire control. Com 
mercially, they are used extensively in 
instrumentation for the control of X 
ray and other medical equipment as 
well’ as for industrial machines and 


other ce vices 


Thomas A. Edison, Inc.,West Orange 
N | which recently acquired the Rose 
land, N.J. plant. equipment and inven 
tory of Infra Electronic Corp., plan- 
to operate the new facility as Plant No 
2 of Edison's Instrument Division. It 
will make and market the same pre 
cision components now being produced 
at Infra’s Roseland plant——servo and 
synchro motors and other components 


for airborne electronic system 


Allegany Instruments Co... (umber 
land, Md., has been added to the asso 
ciated companies of Gulton Industries, 
Metuchen. N.J. Allegany manufactures 
precision electronic equipment and will 
provide the Gulton organization with a 
completely equipped 17.000 sq ft plant 


Plans have been approved tor the 
construction by the Magnavox Co., Fort 
Wayne. Ind. of a new plant to be 
erected in Urbana. IIL. with a minimum 
of 47,000 sq ft in the initial structure 
and the possibility of this being in 
creased to 83,000 sq ft. The initial fa 
cility will include othees. laboratories 
and manufacturing space for computers 


and business machines lor industry 


PCA Electronics Inc. lias removed its 
Santa Monica factory to new, enlarged 
quarters at 16799 Schoenborn St 
Sepulveda, Calif. The new plant. which 
provides approximately 15,000 sq ft for 
production purposes. represents an in 
vestment of over $200.000 in improved 


facilities 


The Grand Central Terminal build 
ings in Glendale. Calif. have been 
leased as temporary headquarters for 
Ford Motor Company's new subsidiary 
Aeronutronic Systems, Inc. The subsidi 
ary will occupy all of the terminal's 


facilities 
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ELECTRIC MOTOR DESIGN NEWS 


New Redmond FHP MonoMotor Incorporates Design Features 


Never Before Available in Single-Bearing Motors 
i 


The new AM-4 has two design features 
that are available for the first time in a 
single-bearing small diameter motor 
Redmond’s patented Tri-Flux design, 
described at the bottom of this page, 
adds a third area of magnetic flux, 
greatly increasing efhiciency and starting 
and running torques over conventional 
motors, Uni-Cast Construction provides 
quality through the rigidity and close 
tolerances characteristic of this design 


2-Year Warranty, All-Angle Operation, 
Controlled End Play, and Lifetime 
Lubrication Are Other Features 


With the new positive oil system that 
is used in the AM-4, an extra large oil 
reservoir is permanently sealed for life 
time lubrication and is guaranteed not 
to leak oil in use or shipment. A special 
thrust arrangement accurately controls 
end play Designed for all-position 
mounting —vertical shaft up, shaft down, 
or any angle—the AM-4 is adaptable to 
a wide variety of applications 


A rugged, yet smooth, whisper-quiet 
motor that will give outstanding pet 
formance over years of service-free use, 


the AM-4 is backed by Redmond's full 


two-year warranty 


Descriptive Brochure Available 


MW Kehemwond 


‘ype ama 





Designed Specifically for Refrigeration and Air Conditioning Industries, 
New AM-4 Is Adaptable for a Wide Variety of Applications 


For the complete story on the new 

The basic type AM-4 is a 4-pole motor, 1550 6, 9, 12 and 16 watts. The shaft is “e dia AM-4—dimensions, performance, oper 

r.p.m., 115 volts, 60 cycles. It is available in odd meter. There are six lead outlets ational data, and suggested applications 

voltages and frequencies and is rated at | '/2, 4, write the Redmond Co., Owosso, 
Michigan, for the AM-4 Bulletin 


How Tri-Flux Design Adds Third Area of Magnetic Flux 
a Ate 4 


The salient pole single phase induc The second white circle indicates the Note that a third flux path hos beer 


tion motor has only one flux path flux path added by wrapping a added at the leading pole tip. Thi 
indicated by the white circle—be shading coil around the trailing pole was accomplished by Redmond’s 
tween the field and the rotor. The tip. Power and uni-directional action Flux desigr whereby a 
motor is not self starting for com ore incr sec i s shaded pole notch which ce be seen i 
mercial value a starting mechanism inductior otor ; s now self third white circle, is put in the lead 
must be added 


starting is motor is now practical ing pole tip. Efficiency and starting 


at low cost, and is used for applica and r sunning torques are greatly iv 


tions requiring limited starting torque creased. New applications are opened 


yroved yw cost motors 
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GENERAL PLATE... 
Clad Electrical Contact Tapes 


Reduce Costs, Minimize Assembly Operations, 


Permit Miniaturization and Improve Performance 


Included among the many advantages offered by the use of General Plate Clad Electrical 
Contact Lapes are assembly accuracy, change-over ease, design freedom, plus immediate 
and substantial cost reductions, performance improvements, miniaturization and standardi- 
zation, 

Basically, electrical contact tape consists of an electrical contacting face of desirable 
composition and contour plus an elevated or serrated backing of readily electro-weldable 
material. [he serrated back makes possible a larger weld area assuring much greater thermal 
and electrical conductivity from the contact to backing member assuring exceptional per- 
formance 

Ihe contact face is available in practically any ductile contact material either as a single 
metal or clad to another metal. Coniact backing or supporting materials are available in 
steel, brass, copper, phosphor bronze, beryllium copper, nickel or monel, and aluminum, 

Why not find out how you can benefit with 
General Plate Clad Electrical Contact Lapes ¢ 
W rite for complete information, or better still, You can profit by using 
ask for a General Plate Engineer, who will General Plate Composite Metals! 


gladly help you with your contact problems 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
1908 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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READE! 


ADD BETTER F 


PAPER-DIEL x 


In capacitors, condensers and high KV cables, 
where severe operating temperatures are encoun- 
tered, Oronite Polybutenes used as impregnating 
agents offer superior dielectric strength, low 
expansion coeflicent and low power factors. 
These essential features are “built in” qualities 


of Oronite Polybutenes. 


ORONITE CHEMICAL COMPANY 


NANCE TO 


as 


RICS 
) 


Conductors so insulated show excellent stability 
under accelerated thermal aging tests and have 
proved most succes ssful under wide operating 


conditions. 


Contact the Oronite office nearest you for fur 


ther information or product samples. 


GORONITE 
CHEMICAL 


EXECUTIVE OFFICES: 200 Bush Street, San Francisco 20, California 


SALES OFFICES 
450 Mission Street, San Francisco 5, Calif 
30 Rockefeller Plaza, New York 20, N. Y 


Carew Tower, Cincinnati 2, Ohio 


714 W. Olympic Bivd 
20 North Wacker Drive, Chicago 6, Illinois 
Mercantile Securities Bidg., Dallas 1, Texas 


Los Angeles 15, Calif 


36 Avenue William-Favre, Geneva, Switzerland 
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PART GOST GUT 72 


with GRC 


die cast 
tiny parts! 


Range timer part 
made by Grie 
half a 

4s part 


cast by 


Many manufacturers have learned that GRC specialized tech 
niques and facilities have cut the cost of tiny components 
for their products 50% and more compared with production 
in their own plants. Parts like the slotted gear shaft 


| 
Quick deliveries | 
| 
| 
| illustrated are die cast to precise specifications—trimmed 
| 
| 
| 


on quontities 
of 100,000 to 


many millions 


ready for use—in one automatic operation. Consult 
Gries about cost-cutting components for your products 


NO MINIMUM SIZE! 


Moximum weight |» oz Send tod for 
ene eady “ 


Moximum length: 1'4 — 
sam ples and bulletin a sree 
toduc 
| ® Ove Castings 


GRIES REPRODUCER CORP. 


149 Beechwood Ave., New Rochelle, N.Y. NEw Rochelle 3-8600 [Z em 


there’s an amazing 


HU a 


in this tiny cartridge unit! 


s the new WATLOW on 
TFIREROD 
’ cartridge heaters 


4 


A new design advantage for you. 
As much heat in ‘sth the space. 
Standard units from 1'4"" to 

12" lorig, *s" and '2" dia. 


ACTUAL SIZE 


(%" long, %” dia.) 
Rating: 115 V 125 W 


Example of Application 
Used to heat metal die to 900°F. 
forming titanium in the Aircraft 


Industry 


WRITE... for 
tlustrated Bulletin. 


SINCE 1922—DESIGNERS AND MANU- 
FACTURERS OF ELECTRIC HEATING UNITS 


ey 
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FERGUS 


QC Computers 
for Machine Controls 


ontinued trom page 805) 


difference between normal dimen 
sional variations and drift in machine 
output.” This machine uses the range 
of successive specimens as an index 
of drift rather than a shift in machine 
mean. Another is a Heald internal 
grinder for automotive valve tappet 
bodies. (9) Here a gage feeds back 
machine correction whenever a_ fin- 
ished part approaches upper or lower 
tolerance limits. Soon QC computer 
controls will take their place to raise 
automation to an even higher degree 
of automaticity. (J0) (11) 
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INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Nichrome*, the famous alloy 
whose spec trogram you see here 
is as truly a masterpiece as any 
Rembrandt or DaVinci hanging 

1 the galleries—and for largely 


the same reason 


For the principal elements in 
Nichrome, anyone can combine 
What gives Nichrome its unap 
proachable superiority over all 
other heat-resistance alloys, is the 
truly personal elements that go 
into its making—the all-impor 
tant, highly specialized skills of 


the Driver-Harris technicians 


Step-by-step from melting 
through every processing opera 
tion, from furnace to finished 
spools of wire (some drawn as 
fine as .0005 dia.) exacting metal 
lurgical controls and checks’ 
operate to assure the peerless and 
enduring qualitites of Nichrome 
hese quality controls represent 
98 years of continuous alloy 
research that have established 
Nichrome as the time-tested 
standard by which all similar 
alloys are measured 

Y es, there is only one Nichrome 
and it is made only by Driver 
Harris 

And in recognition of its unique 
properties, the United States 
Patent Office in August, 1908, 
granted solely and exclusively to 


us the trade-mark NICHROME 


*T. M. Reg. U. S. Pat. Off 


COMPANY 


1ARRISON, NEW JERSEY 





Slotted, Fluted 
or Hexagon Type 


Save Taps—Save Time—Cut Costs 


Multi-Fluted 
Self-Tapping 
Set Screws 


lapping ea ané é Y j 
cur 


with any of 


yroduce better 
yp CONE 


J 

J 

plicatior Not only self 

lapping, bu il-align = 
ny and self-locking cc 

( omplete ize range in HALF-DOC 


or metal or plastics ap 
' 
lic 


cluding maller ize 


With tandard thread, = 
tn crew can be used - 
in paint-filled lap hole , 


as a clean-out or rean FULL-DOG 


ing screw, yet remain 
ing in hole as a stand- 
ard rew, 


Send for FREE 


wee sina 


crevy 
& D4tg.Co. 


112 Main St., Bartlett, lll, (Chicago Suburb) 
We Specialize in Solving Puzzling Set Screw Problems 
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Your “work book” for insulation problems . 


ELECTRICAL INSULATION 
AND DIELECTRICS 


| K's a design manual that’s a virtual must for engineers who 

need to keep pace with current technology in the swift moving 
field of electrical insulation and dielectric materials 

The editors of EvecrricaL MANUFACTURING have assembled into 
one handy-to-use 136-page book, a selected group of articles dealing 
with the application of insulation and dielectrics in the design and 
development of electrically operated products. Many of the articles 
include exhaustive, critical appraisal of property characteristics and 
application possibilities 


Feature article content (with dates of original publication) in- 
cludes: Research Progress in Dielectrics (December 1954); The Epoxy- 
Resin System for Embedded Circuits and Components (April 1955); 
Arcing Performance of Plastics Insulation (April 1954); Dielectric 
Strength of Solid Insulation (May 1954); Impact of High-Energy 
Radiation on Dielectrics (June 1955); Deteriorating Influences on 
Dielectric Materials (July 1954); Ferroelectric Dielectrics (July 1954); 
Applications for Gas and Liquid Insulation (June 1954); Glass-Premix 
Compounds for Molded Parts (March 1955); Filled Fluorocarbons 
New Component Materials (February 1955); Evaluating Dielectric 
Properties of Plastics Laminates (October 1954); Plastics Laminates 
Standards (November 1954); Effects of Water Immersion and Humidity 
on Thermosetting Laminates (July 1955); Temperature Classification 
of Insulating Materials (September 1954); European Developments in 
the Dielectrics Field (August 1955). 


An annotated bibliography lists earlier articles containing design 
data applicable to current problems 


e The 136 page Design Annual includes each article in complete form with 
all original illustrations, tables and text, Single copy price is $3.00 on orders 
accompanied by remittance. Orders should be addressed to: J. A. Campbell, 
Director Reader Service, The Gage Publishing Company, 1250 Sixth Ave., 


New York 20 


Automatic 
Cooking Control 


(Continued from page 129) 


have been so designed that the “on” 
and “off” periods are of a duration that 
do not cause surges or short periods of 
“high boil” and “no boil” during the 
cycling period 

By proper temperature setting in the 
212 to 240 F range, the required degree 
of boil for a particular cooking process 
and load will be accurately regulated 
Further, should the pan boil dry, the 
temperature in the dry pot will be 
automatically limited, according to the 
setting 

Other Components. Since the sensor 
unit is basically a sensitive creep type 
of thermostat whose contacts are subject 
to false makes and breaks caused by 
mechanical shocks, a relay with a time 
delay action was necessary to directly 
control the 236-volt circuit. A further 
advantage of using a relay is that wear 
on the main load carrying contacts does 
iffect calibration since they are outside 
the calibration loop. A hot-wire relay 
with a 1%-sec time lag was specifically 
designed for this application. It is un 
affected by ambient conditions, and can 
be mounted in any position, and has a 
life of several million cycles 


For line-voltage compensation a 575 
ohm, 25-watt light bulb serves as a 
dropping resistor. With a 10 per cent 
change in line voltage, the temperature 
setting will change but 3 deg at 200 F, 
and 15 deg at 425 F. The light bulb 
is being used advantageously by range 
designers for decorative purposes 

The main line switch is a conventional 
double-pole single-throw switch mounted 
in combination with the rheostat. A 
common shaft extends through the 
switch cam and rheostat shoe. Tem 
perature settings and resistance in the 
rheostat have almost a linear relation 
ship So to permit closer control and 
repetitive setting in the critical warm 
ing and boiling range, the dial was 
expanded between 145 and 240 F by 
winding the rheostat in two linear 
sections of low and high impedance 
Wires 

Tests. Through the cooperation of 
many range manufacturers the desired 
operating characteristics were firmly 
established at the start. Testing through 
out most of the development stage was 
done on dry frying pans using thermo 
couples imbedded in copper masses as 


shown in Fig. 2, to measure actual 
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U. S. ROYALITE 
WINS ANOTHER CASE! 


Impact” couldn't 


crack it! 


Exhibit A’ ~The ROYALITE case of the new Revere 


6 mm. portable projector, is cleverly designed by 
Res vere Engineers as an integral part of the machine. 
The removable cover contains a ribbed inner liner to which 
is riveted a reel support, cord retainer and lock. Revere, a 
user of Royalite cases since 1949 has pioneered in engineer- 
ing its products for functional beauty. 


id Ortable project formed / m 
S. ROYALITE. 
This toug! vel ile fabricat 
naterial has the structural rigidi { \ aie "4 | r 
hn Cc ‘ 5 
h rubber for needed impa istance US'hO rN 3 


herm P t 
meee: TOUGH, VERSATILE FABRICATING MATERIAL 
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How to 
assure performance 
you want 


from TEFLON’ 


Iv’s SIMPLE. Actually specify the properties which are 


most important to you 


This is vitally important. Too often the properties are 
taken for granted. Yet with Teflon, the properties you 
get depend greatly on the method of processing the 


powder, which in turn governs the quality achieved 


Ina choice ol two grade: : F luoroflex! i. delivers the 
optimum properties you specify for Teflon. Quality is 


controlled under an exacting proces: 


“Electrical grade” Fluoroflex-T is certified to conform 
fully to AMS 3651 on all important electrical and phys- 
ical properties. With optimum dimensional stability and 
free from pin holes o1 porosity, it meet: the most de- 


manding service 


A more economical “mechanical grade” meets all 
chemical and mechanical needs. It offers as much as 


50°. greater resistance to elongation 


Fluoroflex-T is stress-relieved to assure uniform 
machinability. Large range of sizes available in rods, 
heets, tubes. Send for data 


* DuPont trade marl . 


RESISTOFLEX 


CORPORATION 
Roseland, N.J. * Western Plant: Burbank, Calif. 


temperatures easily and permit repeti- 
tion of test conditions 

Since “proof of the pudding is in the 
eating.” final tests were conducted on 
ill phases of cooking. Oatmeal peas 
bacon and eggs, left at cooking tem 
peratures tor two to three hours, bear 
savory testimony to the actual degree 


of temperature control achieved OOO 


Manufacturers’ 
Publications 


elected publication 
nnponent technic 
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our source 


STRAIN GAGE POWER SUPPLY —- Mode! 
M562 strain gage power supply has a 
d-c voltage output of 5 volts at Ll amp 
with voltage adjustment from 4.5 to 5.5 
volts and voltage regulation of O 0.1 
per cent for line or frequency and 
+ 0.5 per cent from 20 per cent full 
load to full load 

Features specications and applica 
tions as well as outline dimension 
drawings are shown in Bulletin No 
M562. Copies may be obtained by writ 
ing on company letterhead to Perkin 
Engineering Corp., 345 Kansas St., El 


Sevundo, Calit 


ALUMINUM DICEST —‘Reynolds Alu 
minum Digest.” originally published for 
company s own staff, is now being made 
ivailable to engineers and other spe 
cialists interested in) aluminum. Con 
taining more than 30 pages the digest 
1 monthly publication, contains 50. to 
60 reviews of articles relating to alu 
minum that have been published in the 
technical press during the preceding 
30-60 days. To obtain this material, 
ipproximately 300 different publica 
tions are examined regularly. To obtain 
copies of this publication monthly with 
out charge requests should be ad 
dressed to Desk ES, Reynolds Metals 
Co... 2500 South Third St Louisville 


1, Ky 





AN IMPROVED MAGNET WIRE... 


ROEBLING ALKANVAR....or 


TEMPERATURES 


ROEBLING ALKANVAR brings motor and 
transformer manufacturers a film insulation defi 
nitely superior to other heat-resistant films cur 
rently available 


Here are some of the facts about ALKANVAR: 
@ Operating Temperature “Hot-spots”’ 
to 150°C 
@ Dielectric strength; adherence & 
flexibility; scrape & solubility tests .. Excellent 


@ Heat shock.......... as good or better 
than other class ‘‘B’ films 

@ Cut through (Navy Test) . reaches 
225 C-260 C before shorting 


Write for full information about Roebling 
ALKANVAR, the class “B” improved magnet 


ROEBLING ELECTRICAL WIRES 


AND CABLES ARE AVAILABLE 


’ 


WITH EITHER COPPER OR 
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ALUMINUM CONDUCTORS 


ax Py 


Roebling ALKANVAR is 
available for immediate 
delivery in all sizes from 
15 AWG through 33 AWG 
.in single and 


heavy thicknesses 


ROE Ee iRi dc 


Subsidiary of The Colorado Fuel and fron Corporation 
JOHN A. ROEBLING'S SONS CORPORATION, TRENTON 2, N. J 


30% 





MERCOID 


MERC SWITCH EQUIPPED 


RELAY 
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weight The olarr 
thus reestablished 
ready tor anothe 


demand of the olarn 


Our engineers are at your service— 
send in your control problem or 


WRITE FOR BULLETIN CA-8R 
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Abstract and Comment 


An Automatic Data Recording System 


GROSS and HAROLD STEIN serve manpower and expedite analysis 
Conps ENGINES LABOKATO { data, 


0 a new method of recording da 
Mon 


ta was required \ system has been de 
vised using (almost entirely) readily 
UNDER THE IMPETUS GIVEN to the tech available commercial devices 
nique of empirical data collection dur The system was deve loped with a 


ing recent year it ha become m twofold purpose in mind to illow a 
technician to monitor the data as it is 


produced and to collect the data 


creasingly simple to produce and_ re 
cord vast amounts of numerical infor being 
mation in an almost painless manner in a form amenable both for present 
The ease with which data may be gen and future analysis. Although the sys 
erated is often so misleading that it is tem has been applied to the field of 
not unusual for the engineer, even in wave propagation, many other applica 
well designed experiment, to find him tions are possible 


It has been determined that CW field 


strength data sampled once every 2 min 


elf swamped fairly soon after analysi 
ot ! data is initiated Automatic re 
completely 


cordin sical quantities is now a describes the wave propa 


rather nple matter © is the manip gation picture. If this sample can be 


ulation 0 the data ly in automat measured and entered onto a standard 
computer, The difheult eems to be in punched tape for entry into automat 


relatin these two processe properl computers the problem of film or chart 
reading is eliminated 

The system shown in the block dia 
with ome gear that will furnish him eram measures and records field 


the data he desire ure in the strength of CW signals propagated by 


With a moderate amount of ingenuity 


the average experimenter can come up 


knowledge that a digital computer is scatter transmission. The time sampler 
available to reduce the data, he con consists of a motor-driven cam closing a 
siders himself in good shape once the circuit every 2 minutes. The digital 


data are rolling out automatically. The voltmeter is a standard commercial de 


eost of uch naivete is that an unduly Vice manufactured by Electro Instru 
high proportion of the time ied ments, Ine., San Diego, Calif. Measure 
through such automatization is lost be ment of the instantaneous field 
cause the data are not in a form com strength by the digital voltmeter as in 


dicated by the AVC voltage of the radio 


receiver are accomplished by comparing 


patible with the computing device. This 
results either in an expensive black 
box being necessary between the data the received sampled voltage to an ex 
collection and the data analysis equip tremely stable reference voltage whi h 
ments or in an unnecessarily high con is varied incrementally by switching 
decade of precision resistors auto- 


matically in a Wolff bridge circuit. Volt 


Over the past jew year the Eva age calibration is checked continuously 


sumption of that increasingly critical 
material manpower! 
Signal Laboratory has undertaken an through comparison of the reference 
elaborate series of propagation mea against internal standard cells 
initially a 
calibration of field strength with AVC 


ity measurement ind thereby to con voltage is made in this system The digi 


In order to eliminate sealing As a measuring device 


of film or chart records of field inten 


urements 


r 


Radio Flexowriter 
receiver elec typewriter 


Digital Motorized 
> Encoder = | Computer 
itm t nch 
voltmeter ape pu ae 


Data handling system for wave propagation study. 
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Sola-Regulated DC Amplifier Provides 
Reliable Measurement of 2x10°"'°W Signals 


The Doelcam 2HLA-3 DC Indicating Amplifier has 
introduced a standard of performance heretofore un 
attainable in the field of amplification and measurement 
of low level de signals. This precision instrument méas 
ures signals as small as 2 x 10 '° watt. High gain, excel 


lent linearity, and negligible drift of the 2HLA-3 are 
unaffected by variations in line voltage or tube 


characteristics 


Contributing to this reliable and stable performance 


of the Doelcam amplifier is its chassis-mounted Sola 


Type CVE Regulated Power Supply Transformer. The 


Sola CVE static-magnetic stabilizer provides a single 
compact source of plate and filament supply voltage 
regulated within +377, with input voltage variations of 


100-130 volts. All windings are on the same core, pro 


SOLA sransronmens 


viding a moderately-priced unit to replace both voltage 
regulating circuit, or component, as well as conventional 
power transformet 


‘These Sola transformers are available in three stand 
ard model ©3°, regulation); or in special designs 
with regulation of one winding as close as +1°7. They 
have no moving parts or tubes, and are completely auto 
matic, instantaneous, and continuous in operation. In 
iddition, they provide self-protection against short cit 


cuit, and require no maintenance 


Your area repre entative will be happy to provide you 
with information on the specific benefits of a Sola Type 
CVE Regulated Power Supply Transformer as a com 
ponent in your product 

= Write for Bulletin 6H-CV-170D 
SOLA ELECTRIC CO 
4633 W. 16th St 

” Chicago 50, III 


CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment © LIGHTING TRANSFORMERS for Ali Types of Fivorescent 
ond Mercury Vapor Lemps. © SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35, IO E 


125th St., TRofalgar 6.6464 © PHILADELPHIA: Commercial Trust Bidg., 


Rittenhouse 6.4986 © BOSTON: 272 Centre Street, Newton 58, Mass., 


Bigelow 4-3354 @ CLEVELAND 15; 1836 Euclid Ave., PRospect 1.6400 © KANSAS CITY 2, MO.; 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23 


3138 E. Olympic Bilvd., ANgelus 9-9431 @© TORONTO 17, ONTARIO 


102 Laird Drive, Mayfair 4554 © Representatives in Other Principal Cities 





BUT GARRETT’S GOT 
IT FOR QUALITY 


No sir 
it comes to top quality in small parts 
Their “statistical quality control sys 


you can't beat Garrett when 


tem’ means every shipment you get 
is the finest. But quality is only part 
of what I like about Garrett They 
manufacture and stock the world’s 
most complete line of washers and 
hose clamps. Boy, when you need 
any kind of a lock washer, flat wash 
er, spring washer or hose clamp you 
get it fast 
out of stock 
When it comes to stampings and 
assemblies that’s where their high 


speed 


most everything right 


automatic equipment stars 


Turns out exactly what you want in 
no time at all 

Sure, I'm a tough buyer. | want the 
best. | want it fast. I want it priced 
right. And Garrett is the place for me 


LOCK WASHERS 

FLAT WASHERS 
HOSE CLAMPS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


tal voltmeter provides visual read-out 
through contacts operating int andescent 


lamps along the edges of engraved clear 


plastics plates arranged in depth 

Short-term drifts are minimized by 
matching the temperature coefficients 
of standard cells and the secondary 
reference and by maintaining uniform 
temperature environment of bridge cir 
cults, Long-term drift is practically 
eliminated through use of special, aged 
sealed 


precision Maximum 


digital voltmeter is 0.) 


resistors 
error in the 


per cent under 


laboratory 
slightly 
in normal instrument applications. 
The unit weights 40 lb and requires 
115 volts, 60 cycles 


regulated 
conditions and could increase 


1) watts. The digi 
tal voltmeter can be supplied for print 
out operation of Clary printers, elec- 
tric typewriters, or punched card sys 
tems Ihe voltmeter used here was 
adapted to operate into a motorized 
tape punch, manufactured by Commer 
cial Controls Corporation 


N.Y. The obtained 


with three to five digital outputs, read 


Ror hester 
voltmeter can be 


ing values from 00.001 to 99,999 yolts 


Polarity indication is also available 


although this particular application 


does not require it 

To proceed from the digital voltmeter 
to the Klectro 
Instruments built an encoder to SCEI 


motorized tape punch 


specications It is an electro-mechan- 
ival device for reading out sequentially 
each of the voltage-indicating digits 
The encoder also serves to determine 
the format of the data printed by the 
blexowriter 

The motorized tape punch is capable 
of punching any combination of eight 
transversely spaced holes on a paper 
tape. A simple adjustment permits the 
use of any tape trem «to | in. wide 
The punch unit is operated mechani 
cally by a cam shaft driven through a 
magnetically operated ingle-revolution 


cluteh. A feed hole i ilwa 


in the tape during each revolution of 


pure he d 


the cam shaft and individual electro 
magnets control the punching of each 
hole during each revolution. The cluteh 
ind the individual punch mag 

ire oper ited b external control 

In thi ystem, the encoder sup 


control The IBM. eight 


channel code ‘ ind the encoder 


jolie these 


ipp lie turn order alter 
number of 1 ‘ ‘ mn le 
elected trom vil« 0 the tront 

the encoder 
punched tape 1) san elec 
ypewriter Lhe ) wet unit be 


i emploved Controls 


Model FPC-8 


numerical data troy the tape tor 


which types 


ianent record lhe carriage return 
vmbol mentioned columnize the data 
in from one to ten columns per typed 


fed directly into an 
IBM tapeto-card converter. Once th 


pupe I hie Lape 


is achieved, the data may be analyzed 
or graphed in almost any manner de- 
sired 

The Flexowriter, when it is not being 
operated as part of the system, can be 
used as a versatile electric typewriter. 
It can punch tape itself, read and type 
from the tape, or can duplicate another 
tape automat ally. On the second tape, 
by use of stop codes on the master 
information § re- 


tape, any additional 


quired can be entered, i.e., punched in 
before cards are produced and data 
analysis initiated 

Obviously, the uses for this type of 
system are not confined to the specifi 
example cited. In cases where their out- 
put would be more applicable, digital 
ammeters or ohmmeters may be used 
in place of the digital voltmeter. The 
maximum time required for balancing 
of the digital voltmeter (prior to print 
ing the lape via the enceder) is less 
than two seconds, the average time be- 
ing approximately one second. The 
motorized tape punch will code num 
bers at 20 per sec, and special drives 


are available for punching at other 


speeds. Through judicious use of a 
timing selector and storage elements, 
it is possible for a punch to operate 
from several digital sources in sequence 
for more data. 


Similarly, 


rapid recording of 


additional motorized tape 
punches may be used with stop codes, 
enabling extra information from other 
tape punches or other external sources 
to be fed into the Flexowriter on the 
Obviously, data 
may be recorded through a system of 


tape-to-card system 


automatically tracking potentiometers, 


one of them logarithmic and swept 
through a servo circuit, so that the out 
put indicated by the digital voltmeter 
is actually in decibels above or below 
a predetermined level. This eliminates 


computation if results are desired in 


decibels 
his system will go a long way to 
ward eliminating manpower require 
ments for the handling of data. True 
small amount of accuracy may be sac 
rificed on certain occasions, but, a tired 
and bored human being, no matter how 
inte lligent or capable is not an espe 
cially effective link in a data 


Human talent in such a system should 


system 


be confined only to monitoring tasks 
There will be 
visioned by others for use in their own 
helds This 


iuthors, to open limitless possibilities 


many modifications en 


system seems lo the 


in exchange for a nominal cash outlay 
1 


ind saves the scarcest commodity of all 


ientihe manpower 


lingame A son 
Instruments The 
of Commercial Con 


orporatior 


reatly appreciated 





THE SELENIUM RECTIFIER 
WITH THE GREATEST 


anufacturer 


cceptance 


More design and component engineers in the radio-TV industry have placed 


their approval on Federal Selenium Rectifiers than any other make— 


And HERE’S why— point by point: 


Be LONGER LIFE...5,000 hours 


approved applications. 


life 


expectancy in 


a 


HIGHER OUTPUT VOLTAGE...3 to 614 higher B+ 
output volts than competitive selenium rectifiers in 
conventional doubler circuits. 


LOWER TEMPERATURE RISE...2° C to 10° C lower 
average operating temperature than competitive 
selenium rectifiers. 


SUPERIOR HUMIDITY RESISTANCE... passes 1,000- 
hour life test in 95% relative humidity at 40° C. 


PROVEN MECHANICAL CONSTRUCTION ... brass 
eyelet or aluminum stud construction used exclu- 
sively. Patented “dead-center” construction allows 
stack to be tightened until rigid, without affecting 
the pressure-sensitive selenium characteristic. 


a 
by 
a 
a’ 
by 


A DIVISION OF 


UNDERWRITERS LABORATORY ACCEPTANCE FOR 
85° C OPERATION ...Federal’s popular radio-TV 
types have been tested and accepted by UL for 
operation at cell temperatures of 85” C. 


CONSERVATIVE Rs NG‘ rectifiers offered to the 


industry are rated only after exhaustive tempera- 
ture rise and aging tests on minimal grade units to 
insure full value and satisfaction. 

MORE UNHORM 


QUALIT 


. Federal rectifiers are 
automatically 100% tested and inspected to meet 
standard forward and reverse current specifications, 
as well as for dielectric strength. 

LARGEST PLANT 


CAPACITY ... production facilities 


to satisfy any quantity requirement. 
MORE ENGINEERING KNOW-HOW ...the research 
and design facilities of the world-wide, American 
owned International Telephone and Telegraph Cor- 


poration assure continued product leadership. 


For full information, write Dept. F-616 


A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


COMPONENTS DIVISION + 100 KINGSLAND ROAD + CLIFTON, NJ 


§ Federal Telephone and Radio Company 


dard Telephones and Cables Mfg. Co. (Canada) Lid, Mor ro 


New York 


trea 
t Distributors: International Standard Electric Corp., 67 Broad St 





SQUARE ROOT 


appears 


automatically 
when you touch 


1. Set number from 
which root is to 

be taken on 

Friden keyboard 


2. ‘Touch Square Root 
key corresponding to 
position of decimal 
point in the radicand 


3 Correct square root 


appears in dials 

If desired, this figure 
can be retained in 
machine for further 
calculation, eliminat 
ing need for copying 
root to keyboard 


—_ For comprehensive Information Sheet 
Mn. describing Friden fully automatic Square 
; Root Calculator (Model SRW) write on 


your business letterhead or use coupon 


ery 


= Friden Calculating Machine Co., Inc 
= Dept. EM-856, San Leandro, California 


2 


Please send Information Sheet on Square Root Calculator 
Name 
Company 


Address 


ty Zone State 


@ Kirst time on any desk calculator! And Friden 
Square Root Calculator has all basic features 
which enable standard fully automatic Friden 
Calculator (The Thinking Machine of American 
Business) to perform more kinds of figure-work 
without operator decisions than any other calcu 
lating machine ever developed. 


Kriden 


Moker of The Automatic Calculator « The Natural Way Adding Machine + The Computyper 


World leader in automatic 
figure-thinking 


The Add-Punch Machine © Friden soles, struction, service throughout the U.S. and world 


308 


Metal Statistics 


Copper price appears stabilized at new 
producer level of 40c, a drop of 6c. World 
markets softer... Silver declines a frac- 
tion... Aluminum supply outlook bright 
for civilian users .. . Steel strike casts pall 


over entire economy and affects all metals. 


COPPER. A number of price stratas existed during the early 
part of July, but the situation seems to have stabilized as 
we went to press. Earlier, the custom smelters had dropped 
their selling price for electrolytic copper by 2c a lb to 


the 374%4e level. The London Metal Exchange quotation fluc- 
tuated wildly and, at one point, was down to 33c on a N.Y. 
equivalent basis. The Rhodesian Selection Trust cut its price 
to 34.37'4e a Ib. A large Belgian producer dropped its price 
for copper to 34c¢ f.a.s. N.Y. 

The disparity in the U.S 


price of 


between the customer smelter 
374%ec and the prime producer price of 46c seemed 
incongruous in the face of existing circumstances, and even- 
tually something had to give. It did on July 9, when Phelps- 
Dodge reduced its price for electrolytic copper to 40c a lb, 
followed in turn by other major producers. At the same time 
the custom smelters upped their price for electrolytic copper 
Moc to 38e. 

Part of the delay in adjusting prices to the lower level 
could be attributed to the fact that the large produc ers had 
old out their copper for June and most of July and appar- 
ently were unwilling to make any change in price in view 
of the fact that they 


union 


were negotiating contracts with the 
The negotiations went smoothly enough, and by mid- 
July all the large copper companies had arranged new con 
a hitch. 

Thus, at the mid-July mark, the chaotic price situation in 


tracts without 
copper seemed to have subsided and the market was be 
ginning to show some signs of stability and normalcy. A 
difference of 2c a lb between custom smelters and copper 
producers seemed much more logical than the 6c difference 
that existed previously 

Domestic June came to 107,596 
tons, as against the May figure of 115,683 tons 
of 7087 tons. Refined copper output in June was also down 
it 113.543 tons, as against 142.445 tons in May 


of refined copper in June came to 128,573 tons, as 


140.587 tons in May 


crude copper output in 


a des reas¢ 


Shipments 


against 


ALUMINUM § An 


Purchasing 


National 


Avents declared that aluminum shortages have 


official of the Association of 
all but disappeared and that supply and demand have been 
brought into balance much more quickly than had _ been 
inticipated, A report from Secretary of Commerce Weeks 
indicated that shipments of aluminum mill products and 


to consuming industries were at record level during 
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PHOSPHOR BRONZE — the ultimate refinement of Man’s oldest metal — 
is indispensable to our daily living. In motors, switches and other electrical 
devices ; in all types of springs; in marine fittings and equipment; in paper- 
making machinery; in radio, TV, and electronic units this tough, resilient 
and corrosion resistant alloy is a long-lived, dependable component. 


America’s purest phosphor bronze — in sheet, wire and rod forms — bears 
either of these two marks. 


SEYMOUR 


- , , 
‘ lephant Brand 


THE SEYMOUR MANUFACTURING COMPANY e SEYMOUR, CONNECTICI 


ts US 
(Parent company to The Phosphor Bronze Corporation) 


for the finest Nickel Silver Phosphor Bronze Brass 





FOR IMMEDIATE SHIPMENT 
CARBON, ALLOY AND STAINLESS STEELS 


bars+structurals+plates+ sheets & strip 
tubing « reinforcing, etc., « also machinery & tools 


Piants at: New York + Boston + Wallingford, Conn + Philodeipt horlotte 


™. C. + Cincinnati + Cleveland + Detroit + Pittsburgh + Buffalo + Chicage 


Milwaukee + St. Louis + Los Angeles + San Francis« 


) SPECIAL 


: 


AT LOW TOOL COST! 


Save money with Rogan's 
stock molds modified to 


Rogan's stock molds greatly reduce 
your knob costs. Markings can be 
branded to fit your requirements 
Special shaft holes at nominal 
charge. Send for details on how 
to cut knob costs 


ROGAN BROTHERS 


8027 N. Monticello - Skokie, Ill. 


5 


COMPRESSION MOLDERS AND BRAMDERS OF PLASTICS 


. 


the first half of 1956. Some seasonal decline is expected in 


the third quarter but shipments should increase in the fourth 
quarter and result in a new record year, at least 10 per cent 
tbove 1955. The decision of the Office of Defense Mobiliza 
tion not to issue a stockpile call for the second half of 1956 
will permit increased consumption of the metal for civilian 

In addition, new plant facilities are 


expected lo boost 
tluminum output all over the 


country. For example, Bohn 
Aluminum & Brass is building a new plant at Butler, Ind., 
for the production of aluminum rod 


Primary aluminum output in May set an all-time record 


lor any month. Production totaled 301,500,004 Ib as against 
69.452.612 lb in April. Output for the first five 
1956 was 1,429,155,262 Ib. as 


the same period last year. 


months ol 
against 1|,.264.468.007 |b in 


Pricewise, there was no change as aluminum held to its 


previously quoted level of 25.90¢ a Ib for 


* % 


ingot 


SILVER——The price of silver declined in the past month 


In mid-June, silver was quoted at 90\%c per oz at New York 
In mid-July, the price was 90! an oz 


Refined silver production in April declined to 6,089,000 oz 
from 7.340.000 oz in April \ vear ago 


production was 5 
964,000 oz. Output in the first 


four months of 1956 totaled 
B® 4B5.000 07 compared with 24.449.000 oz in the 
period a year ago 


sume 


LEAD AND ZINC -Lead and zine prices were weaker this 


past month, principally due to the lessened consumption of 
both metals as a result of the steel strike. However, a dock 
strike in Australia which held up shipments of lead 


the market in London and gave it a somewhat 


firmed 
stronger tone 
but this was regarded as tentative. Generally, both lead and 
zinc are quiet and there is not too much consumer pressure 
Were it not for Government aid through stockpile buying, 
prices would probably be lower today. The U.S. barter ar 
rangements, wherein it shipped agricultural products in 
exchange of certain commodities, including zinc, also helped 
trengthen the zine price position 

Lead continued to be sold at 1l6e New York. Zine was sold 
it 13! »4 f.o.b. East St. Louis 

sattery shipments in May were 1,714,000 as against 1, 
31.000 in April. The May shipments were the largest since 
January of this vear. First five month total battery ship 
ments came to 7,668,000, as against 7,299,000 last year 

y 

MAGNESIUM — Primary magnesium output i 
cent ahead of last year and production for the year is ex 
pected to pass 70,000 tons, part of which went into the 
Government stockpile. May output was 6359 tons, up 4.6 


s running oO per 


per cent. Magnesium castings shipments in April were 1570 
tons, 3 per cent above the 1523 tons in March. Pricewise, 
there was no change. Magnesium pig was quoted at 33%4¢ 
and imgot at er 


NICKEL —The nickel situation remains a problem. Due to 
the acute shortage of nickel, the Department of Commerce 
this past month clamped an export ban on exports of nickel 
bearing scrap for the third quarter. Meanwhile, the Senate 
voted into the Defense Production Act a provision which 
directs the Commerce Department to make a study of the 
entire nickel situation and which calls on the President to 
exercise whatever controls he deems necessary over distri- 
bution of materials to non-defense users in cases where de- 
fense requirements result in a short civilian supply. At the 
same time the Business & Defense Services Administration 
announced that nickel alloys had been placed on the list 
of controlled materials regulated by the Defense Materials 
System. 


The price of nickel continued to be an enigma. The of- 
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Now! Bruning Makes 
UUme Um mele 
ONC me 
Ta CAA me Uy 


Improved All-Purpose 
No. N378 
“Whitney” Tracing Cloth 


¢ Resists Liquids and Solvents! 
¢ Takes Pencil up to 9H Hardness! 
e Erases Easily and Cleanly! 


oe @e Or oe OO OS OHO o 
Here it is! The truly modern and wonderfully improved all-purpose 


Two Improved Special-Purpose Cloths tracing and drawing cloth that you can use profitably for every job 
in your drafting room! 


No. 370 “McKINLEY” This remarkable cloth just can't be damaged by perspiration, 


Primarily designed for pencil, this spilled drinks, or repeated use of regular drafting room solvents 
modern cloth stands unequalled It readily ace epts pencil up to 9H hardness, can also be used with ink, 
Its completely clear body, high translucency, and high permanence 
assure sharp, good-looking tracings and drawings that produce fine 
prints, even after long periods of storage 


by any product of its type for 
durability and reproduction per- 
formance! It readily takes pencil 
hardness up to 8H. Blue or white. No tracing or drawing medium could be more economical or 

practical! You get good results every time—minimize the constant 

danger of damage to costly drawings. You speed draftsmen’s work, 
No. 375 “GUIL-TRACE” get faster reproduction. You can use this versatile cloth for every 
tracing and drawing job in your drafting room, simplify and save 


Exclusively designed for ink, this on purchasing, stocking, and inventory of materials 


new and better cloth is unmatch- nn 
I'ry this all-modern, all-purpose tracing and drawing medium 


Here is the smallest cost going into a tracing or drawing, but 
one of the most important. Send today for your free 84% x ll-inch 
sample sheet. Blue or white 


ed for its superb acceptance of 
ink, maximum contrast in printing, 
top reproduction speed. Blue only. 


eee @ €@€2 4249 2 2 2&2 2 2A 


Charles Bruning Company, Inc., Dept. 84-L 
4700 Montrose Ave., Chicage 41, Ilinois 


Please send me my 8'/4 «x 11-inch trial sheet of 


[} All-purpose “Whitney” No. N378 | “McKinley” No. 370 
| | *“Guil-Trace” No. 375 


Nome 
America's Leading Supplier of Engineering 
: ; Compeny—_—__. 

and Drafting Equipment 


Address 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 


in Canoda: Charles Bruning Company (Conado) Ltd., 105 Church St., Toronto 1, Ont 


ae 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


— 
= 
— 





Te Og Tae Ly LL 
assures Maximum Stability in 


AMPERITE 


RELAYS and REGULATORS 


mee ee Cm entre 


Thermostatic 


DELAY RELAYS 


2 to 180 Seconds 


iT 
change 


( ly 

ly r 
' I pen r normally 
cl ‘ 


P Amperite Thermostatic Delay 
wey Relays are compensated for 
ambient temy nge 
mimarunt trom —55° to 470°C. Heaters 

approximately 2 W 

ited continuously. The 

mpact rugged explosi 

PROBLEM? Send for lived, and very inexper 


Bulletin No. TR-81 i ee Bate | 


erature ch 


Also — Amperite Differential Relays: Used for auto 


matic overload, under voltage or undercurrent protection 


BALLAST REGULATORS 


Amperite Regulators are desiqned to keep the current in a circuit 
automatically regulated at a delinite value (for example, 0.5 amp. ) 


For currents of 60 ma. to 5 amps, Operate on AC. DC., Pul 
ating Current 


Hermetically sealed, they are not 


iffected by 


ambient temperatu 


_ 
"19% | -—_— 


Write for 4-page Bulletin No. AB-51 
AMPERITE CO., Inc. 
561 Broadway, New York 12, N.Y 
Telephone: CAnal 6-1446 
In Canada: Atlas Radio Corp., Ltd 


50 Wingold Avenue, Toronto 10, Ontario 


Amperite 


ficial price remained at 64'/,c a |b but the actual price was 
very much higher despite reports that some of the so-called 
“high prices” had slid down a little. 

* > ” 
SELENIUM—Production of metallic selenium and selenium 
compounds in May was 96,440 lb of contained selenium. 
Output was 7.5 per cent greater than in April when pro 
duction totaled 89,699 lb. May shipments totaled 96,949 lb 
of contained selenium, as against 98,282 lb shipped in 


April. The official price of selenium was unchanged at 
$13.50 per Ib 


* + * 


GERMANIUM —General Electric reduced 


10 per cent on 48 different medium power germanium recti 
fiers. The rectifiers affected are used in a broad range of 


prices averaging 


electronic and electrical equipment, covering practically the 
entire industrial equipment market. The new prices bring 
them down to the lowest price level of such devices to date, 
GE said, and are well within the price range of other 
equivalent dry rectifiers 


x * 


MERCURY Demand was extremely slow for mercury and 
prices slid down both at home and abroad. In mid-July, 
the price was $255 to $257, off $1 to $2 per flask from 
previous levels. There were reports that an Italian producer 
had sold 7000 flasks to Great Britain at around $231.50 per 
flask 


# 


TIN—Barring any serious world crisis or strikes, the price 
of tin during 1956 should hold at between 90c and $1 per 
lb f.o.b. N.Y., with the tendency on the low side, a top 
ofhcial of U.S. Steel has predicted. In mid-July, the price 
was 94.37%4c, as opposed to 94)4¢ in mid-June 


* x * 


TITANIUM—DuPont cut the price of titanium by 25c¢ for 


titanium metal sponge. The price for Grade A-] sponge is 
$3 a lb. To meet the growing demand for the metal, the 
3,600 ton a year Newport plant has expanded operations by 
) per cent 


, * 


TUNGSTEN Domesti« output of tungsten ore and concen 
trates in March was 1,506,000 |b (tungsten metal content), 


in increase of 33 per cent over February. Consumption was 
953,000 Ib (metal content), as against 718,000 |b in previ 
ous month. The price was unchanged at $4.50 per Ib 
x x x 
STEEL—At the time this report was written, the steel strike 
was in full swing and the outlook was not too promising 
for an early settlement. The actual occurrence of the strike 
despite predictions previously that it would not occur 
had an immediate impact on the nation’s economy and 
there is no doubt that unless it is settled shortly it may 
throw a monkey wrench into the whole industrial machine 
The first week after the strike, the steel operating rate 
dropped from 95 to 13 per cent! The impact on other in 
dustries resulting in layoffs and lower operating levels is 
expected to get worse. All metals have been affected 
Government mediators are working to bring the two sides 
together and there is hope that they will succeed. No one 
believes that the producers and the union are so far apart 
that they can’t be brought together if a proper mediation 
is arranged 
One thing seems very certain. The consumer will pay high 
teel prices, no matter how the strike ends. Already smal 
teel concerns, not affected by the strike, have announced 
her price eflective when the big producers sign con 
with the union. Their prices carry boosts of $8 to 
lt po ible that it may go as high is $10 a ton 
while, the Government has already taken steps to 
rd steel for defense purposes and is prohibiting some 


ny ilian shipment 
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This emblem is your 
assurance that the zinc alloy 


-_ 
used in every / : 
Stewart die casting \ a 
meets the rigid specifications a & 


established by the 
American Die Casting Institute. 
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a better way 
to band an 
armature 


Fiberglas Banding Tape eliminates 
hand soldering—cuts costs — 
improves performance 


In place of banding wire, motor manufacturers now use 
Fiberglas* Banding Tape to help build and design better 
motors! This new armature banding material gains im 
proved strengths and performance plus faster applica 


tion at lower cost 


Fiberglas Banding Tape is a flat ribbon of parallel Fiber 
glas yarns saturated with semi-cured polyester resin. It is 
inherently non-conductive and self-insulating—reduces 
electrical load loss and requires no additional insulation 
under bands. Armatures can be wound manually or with 
simple modifications to tension devices—expensive hand 
oldering is eliminated. For stator or transformer lead ties 
Fiberglas Banding Tape eliminates knotting and tying, 


provides improved support 


The usual varnish-baking process cures the resin 

clamps armatures in a self-circling, integral band stronger 
thansolder-steel combinations... sohardit canbe machined 
Bands withstand extreme temperatures that would cause 
failure in soldered steel wire. They won't are over and are 


highly resistant to the effect of oils, acids and moisture 


Ordinary wire armature bands often cut through under 
lying insulation, shorting coils—Fiberglas Banding Tape 


completely eliminates this major cause of motor failure 





In addition to significant property advantages, Fiberglas 

i r IT’S AMAZING THE DIFFERENCE FIBERGLAS MAKES! 
Banding Tape promises important savings in labor and 
materials over conventional methods of joining machine 

7 . 
components. Take advantage of the better design and OWENS-CORNING 
performance offered by Fiberglas Banding Tape Ask your 
distributor, or write for technical information to: Owens J 3 2 RG ‘ LS 
Corning Fiberglas Corporation, Dept. 193-H, 598 Madison i 
* we 


Avenue, New York 22, N. ¥ ial 





rporetion= supplier of Fiberglas reinfurce 
ment to Chicago Printed String ¢ and Varflex Corp.. manufacturers 


{ Viberwias Handing Tapes 
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TRI-PAC 100 AMPERE 


100,000 amps gets a new boss— 
the Westinghouse Tri-Pac breaker 


The new Westinghouse Tri-Pac breaker is the 
smallest protective device for electrical circuits 
where 100,000 amps can be poured into faults. 
It is the most practical and economical solu- 
tion to the constantly increasing interrupting 
requirements of network systems and those 
fed by large transformers. 


Co-ordinated triple circuit protection—ther- 
mal, magnetic, and current limiting —combines 
the inherent advantages of both the molded 
case breaker and fusible current limiters. The 
breaker trip portion of the Tri-Pac handles 
overloads and moderate faults, eliminating 
fuse replacement. On higher currents, the cur- 


rent limiters in Tri-Pac trip before the breaker 
portion, insuring the prompt protection re 
quired at high currents. 


Tri-Pac costs much, much less than large air 
current breakers of equivalent rating and pro 
vides more safety and convenience’ than 
switches combined with fusible elements. New 
Tri-Pac breakers insure positive protection ¢ 
against all system current faults—large or 
small—at a new and greater economy. 


A Westinghouse sales engineer can show you 
additional reasons why the new ‘T'ri-Pac break 
er is your best buy for powerful circuit system 
protection. Call him, today. J-30216 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CB8S TV AND RAD/O! 





DIMENSIONS 
15/32" dia. x 13 


WEIGHT 


1! 


OPERATING POWER 


500 MW Max Lite 
available for 


relay is 
oo es 
low as 100 MW but 
slightly less 


een 
ments as 


wvnE A vibration 


AIR A lila. 


VIBRATION RESISTANCE 
15G up to 2000 CPS 


ted quantity 


gO PA 
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SIGNALS 


RELAVS LONG BRANCH, N. J. 


See eeereteeee 


SUB-FRA 


M 


1ONAL HORSEPOWER 


TORS 


Type Y 


Shaded pole Induction Motor 
100 to 1/40 HP 

50 or 60 cycles 
1700 RPM 
1550 RPM 


Four pole, 
3'4° diameter 1 


115 of 230 


Free 


volts 
speed, 
Load speed, 


Can be furnished with internal fans for cooling 


Heinze Electric Co 


685 Lawrence Street LOWELL, MASS 
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COIL WINDING MACHINES 


Soesch Manufacturing Cc Inc 
Conn 
Coil Windis 
N. ¥ 
Kex ith Baldwin 
Univers Manufacturing 
Hillside Ave i le 
Usiversal Wir 
Providence 


Danbury 


Lquipment Co Oyster Bay 


COLD HEADED PARTS. See Fasteners 


COMMUTATORS 
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Nippert Electric Products Co 1759 W 
Mound, Columbus 73, Ohio 
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4855 W. 130th, 
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ideal Industries, Inc 1008 Perk Ave 
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COMPARATORS, OPTICAL 


Fastman Kodak Co., R 


COMPOUNDS, SEALING. See Cement 
Insulating & Sealing; also Waxes and 
Compounds 


COMPOUNDS, VARNISH 
Compounds and HKesins 


See Varnishes 
Insulating 


COMPUTER COMPONENTS 
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M 
Doeicam Dis of Minneapolis-Honeywell 
Moldiers Field Rd., Boston 35, Mass 
Federal Tel ve and Radio Co, Div. of 
International Telephone and Telegraph 
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Giannint & Co., Inc., G. M., Pasadena | 
Callf 
ton Mfg Corp., Gulton Industries 
Inc., 2712 Durham Ave. Metuchen N J 
I t I 606 ‘ 


Te 
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WIRE and CABLE 


2100 lat 
Main. Brock 
ont 
54th 


s 


rwaik 


S209 


ied 


Construction Mate 

geport 2 Conn 
Cory Guiton Industries 
Purham Ave., Metuchen. N. 2 
rie In 445 Elm. Myce 


Harvey, Bridgeport Cont 


Ideal Industr r 1008 Park 
Sycamore 

Ileco Cort 
innati 

Johns-Ma Dutch Brand Dir 
700 Wa Chicago 19. I 

Johnson Co J y 3 Second Ave 
SW Waseca, } 

Krueger & Hudepot Wals Bidg Cir 
innat! 2. Ob 

Mandex Manufa 
Chicago 8, I 

Pass & Sey 1 Solvay 
Syracuse 9, N. } 

Pyle- Na nal Co 3 4 er Ave 
Chicago 

Switcheraft 

” | 


Mariemor ave Cu 


turing Co., 2610 W. 16th 


Blation 


ant 
Thomas & Het 
Elizabe 


CONTACTORS 
& Contactors 


MAGNETIC 


CONTACTS and CONTACT POINTS 


Brainin Ce ( = 318 Washingtor M 
Vernon, N. Y¥Y 

Bitel-McCulloug I 

Wansteel Metaliurgica: ‘ 
cago, Ill 

General Plate Dis Metals 
Cort is | Attlebor 

Gibson Electric Co., 8349 Fra 
Pittsburgh 21, Pa 

Graphite Metallizing Corp 
han Ave., Yonkers 3. N. Y¥ 

Mallory & ¢ I P. B 
6. Ind 

Mandex Manufacturing Co., In 2610 W 
16th. Chicago 8, [ll 

Ney Co., J. M., 371 Elm 
Conr 

Stackpole Carbon Co St. Marys, Ps 

Superior Carbor Products Ir 91i4 
George Ave Cleveland 5 Onie 


Hartford 


CONTACTS, 
Graphite 


CARBON 


CONTACTS 
Heyman Mfg 


HEATER PLUG and TAP 
Kenilworth 1, N. 4d 


CONTAINERS 
PING. See a 


bound 


PACKAGING and SHIP 
Boxes and Crates, Wire 


Gaylord Container Corp Div. of Crown 
Zellerbach Corp., St. Louls Mo 

Kathborne, Hiair and Bor Co 
1440 W. ist Place 


CONTRACT MANUFACTURING 


Aluminum (,oo0des 
Manitowoc, Wis 
Chase Brass & Copper Co 

Conn 

Elgin National Watch Co 

igin, 

General Mi Mecha 
Dept. EM Central Ave 
polis, Minn 

Kirk and Blum Manufacturin 
Forrer, Cincinnatt 9, Ohte 

Master Applia Mfg. ‘ Ka 

Standard Tool & Mfg. ¢ 
Ave Ariingten, N. J 


Manufacturing Ce 
Waterbury 20 


Ordnance Div 


CONTROLLERS 


Allen-Bradley Co 
kee 4, Wis 
Allis-Chalmers, Milwaukee 1 Wis 
Arrow-Hart & Hegeman Hiectric Co 68 
Hawthorne, Hartford 6. Conn 
Bristol ¢ Waterbury 20. Conn 
ark ontroller Co., 146 «© 
‘le 1 10. Ohio 
‘o., Byracuse 1, N. ¥ 
Electric Co 50 Paris 


MOTOR 


1316 8. 2nd. Milwau 


52nd 


1024 McKee, Batevis 
Apparatus 
y 

N. Carey, Beiti 


Sales 


re 
quare D ¢ 4 : ar 
kee Ww 
WacLine, Inc lair 
Ohio 
cone 400 
\ \ 


Milwau 
Deylor 


Var Boulb 
M t 


CONTROLLERS 
Hirist ce 20, Conr 
TAGIiabue Instruments Di Weston Eb 
rica Instrume Cort 14) Freling 
Ave Newark § a 


POTENTIOMETER 


Waterbury 
Instrumems D tarber- Colman 
403 Rock, Rockfor 


FLOAT and 


See Sw e 


CONTROLS Lieuio 
LEVEL 

CONTROLS, PRESSURE and 
ATURE See ala HKelays 


Thermostats 


Acro Manufa 
Ohio 


TEMPER 


Switches 


ELECTRIC 





AIRCRAFT 
INDUSTRY 


| Wind Tunnels 
Dynamometers 


Accessory Testing 


AUTOMOTIVE 
INDUSTRY 


Conveyors 
Machine Tools 
| Presses 


| Dynamometers 


CALCINED 


PRODUCTS 
| Kilns 
Fans 
Feeders 


Conveyors 


CHEMICALS 
| Pumps 
Conveyors 
| Process Machinery 
| Winders 


PROCESSING 


Conveyors 


| Mills 


GRAPHIC ARTS 


Main Presses 


Press Auxiliaries 


| | Winders 


Slitters 


MATERIALS 
HANDLING 


Conveyors 
Cranes 
Shovels 
Lift Trucks 


MINING 
Conveyors 
Hoists 
Mills 


DYNARATE 


Eddy-Current Equipment 
Can Be the Solution 


Using standard AC lines as a power source, Dynamatic torque 


f 
| 


WORKING 


| Rolling Mills 


| | Presses 


| Winders 
Slitters 


| loop Cars 


PULP 
AND PAPER 


| Paper Machines 

Auxiliary Helpers 
Converting Machines 
| Finishing Machines 


| Pulp Processing Machines 


RUBBER 
AND PLASTICS 


Extruders 
Plasticizers 
| Calenders 


Winders 


transmitting equipment satisfies most stepless adjustable speed 


requirements. 


Drives, Couplings, Brakes, and Dynamometers with electronic 
or magnetic amplifier control provide the advantages of rapid 
response, wide speed range, quiet operation, low power losses, 


low maintenance cost, 


Dynamatic 


Ajusto-Spede” and 


and remote control. 


EATON 


READER INQUIRY SERVI ARDS, PRECEDING BACK ¢ 


Dynaspede 


TESTING 


[ | Engines 

[ ] Pumps 
Motors 
Auxiliaries 


Wind Tunnels 


TEXTILES 
Winders 
| Slashers 
Dryers 


Batchers 


UTILITIES 


Fans 
Boiler Feed Pumps 


Feeders 


(Ls 
Pe ie 


ta) mvc dL TT 


OYNAMATIC TTT 


——- DYNAMATIC DIVISION 


Send for your free copy of the 
Dynamatic Bulletin GB-2, which 
illustrates and describes 
current adjustable speed rotating 
equipment. 


eddy- 


MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE . 


KENOSHA, WISCONSIN 


419 





NAP-ACTION SWITCHE 


CHERRY offers methods for... —— 


Wee nes 


circuit OPEN 


cyecult CLOSED 


FYING A 


FOR 


SNAP switch 


FUNCTION 


= | 


CHERRY 


ELECTRICAL PRODUCTS CORPORATION 
165 Deerfield Road + Highland Park 


complete 


CHERRY 


Ilinots 


line 


General Electric Ce., Apparatus 
Liv., Schenectady 5, N. Y¥ 
General Thermostat Corp., 10 Albany Ave 
Hartiet, N. H 
Mercoid Corp., 4201 
ago 41, Ill 
bertshaw Thermostat Div 
Fulton Controla Co 


Dain 


Belmont Ave., Chi 
Robertehas 
Youngwood, Pa 
‘ Di Metals & Con 

‘ a Fore Attiet Mass 
sare UD 0 fui) N. MI aliiweu 
kee 12, Wis 

rAGiabue lostruments Div 
trical Instrument 
huysen Ave 
Thermo 
iver 
Office, 
t anet 
é 
Wheelco Iuetrumenta Div Barber-Coiman 
( 1405 sock, Rockford, Ii! 
egand (« Edwin L 7530 
Bivd., Pittsburgh 8, Pa 


ate 


Elec 
Freling 


Weston 
Corp., 614 
Newark 5, N 
Electric Co. 109 Fifth 
Township, Rochelle Park 
N. 4. 


George, 


Baddle 
Pos 


413 Market. Newark 


Thomas 


CONTROLS, REMOTE 
“tations Relays and 
Switches 


Bee Pust 
Contactors 


Button 


ONTROLS, RESISTANCE 


also Kheostates 


See Resistors 


ONTROLS 
isms 


SERVO. See Servomechan 


OPPER. See Hrass, Bronze & Copper 


OPPER, 
Copper 


BERYLLIUM. See Beryllium 


CORD 
coll 


Insulation Manufacturers 
Washington Bivd., Chicago 6, Ill 

Mica Insulator Co., Schenectady 1, N. Y 

Var Cort 4 W. Court, Rome, N. Y 

Westinghouse Klectri Cort Gateway 
Center, Bldg Ne 3, 40 Ave 
Pitt burg! . Pa 


and TWINE, ARMATURE and 


Corp. 565 OW 


Liberty 


CORD 


INSULATED 


Insulated 


CORD, RESISTANCE 


ance Line Cords 


LINE. See Resist 


CORD SETS 


Alden Prod 
ton, Mase 

Belden Manufaturing Co 
Suren, Chicago 44, Il 

Cornish Wire Co., Inc 50 
York 7, N. ¥ 

Cords Lid. Div Fasex Wire 
Dodge, DeKalb, I 

Crescent Co., Carol Cable Div 
rn. I 

General Electric Co 
rials Div Bridgeport Conn 

Phalo Plastica Corp Commercial 
ter, Worvester 8, Mass 

Royal Electric Co In 
8. Rubber Co 
York 20. N. ¥ 

Westinghouse Electric Corp 
Center Hide No 3, 401 
Pitteburgt 

Vire Btriy 1729 


East ( Pv Ohto 


ucts Co., 117 N. Main. Brock 


4633 W. Van 
Church, New 
Corp 12 
Pawtucket 
Construction Mate 


& Fos 


Pawtucket, RI 
Rockefeller Center, New 


Gateway 
Liberty Ave 


Kastham Ave 


CORES, POWDERED METAL 
Transformer: P Meta! 


Bee Cores 


ywiered l’roducts 


CORES, REFRACTORY. See Ceramics 


CORES 


Lome Electr 


Americar 


TRANSFORMER 


Corp., Cuba. N. ¥ 
Lava Corp Chattanooga 5 
Tent 

Arnold Ex 


tieneral 


gineering Co 

Ceramics Corp Keashey N 

lag Dept. EM-29, Butler, Pa 

Had « ’ 9540 Tulley Ave Oak 
Lawr 

4tackpole St 


Marengo, Ii! 


Marys, I's 
Thomas ine c 1114 EB. 2ar 


Corr Gateway 
401 Liberty Ave 


ORK and 


CORK COMPOSITIONS 
( I 


COUNTERS. See also Instruments, Elec 


I 
K 
Manufacturing 0 Im Danbury 
netrument Corp 
Ave Fort Wayne 
ie Waterbury 20 
unter & Control Corp 
Ave Milwaukee 14, W 
Kagle Corr 202 
il 
Kellogg Switchboard and Supply C 
W. Monroe, Chicago 3, I 


Nationa 176 E 
and & 


Pennay! 


Conn 
5225 W. Electric 


Signa 20th, Moline 1 


1Sist, Cleve 
Product rument Co., 700-€4 W 
le : Chicago 6 Ih 


Veeder - Root Hartford 2, Conn 


OUPLINGS. CLUTCH. See Clutches 


COUPLINGS, FLEXIBLE 


Katon Mfg. Co., UDynamati 
ooha, Wis 

Guardian Products Corp., 
Michigan City, Ind 


Div., Ken 


1215 E 


Second 


CRYSTAL DIODES. See Rectifiers 
conductor; Transistors & Crystal 


Sem! 
Diodes 


CRYSTALS, QUARTZ 


Brush Electronics Co., 
Cleveland 14, Ohio 

Hupp Electronics ¢ D 
757 Circle Ave Forest 

Radio Corp. of America 
rison, N. J 


3405 Perkins Ave 


f Hupp Corp 
Dark Iii 


Tube Div., Har 


CYLINDERS, AiR 
The 


tellows Co Akron 9% 
DAMPING DEVICES 


Gabriel Co 1148 
15, Ohio 


Euclid Ave Cleveland 


DECALCOMANIAS 


American Deca 
Fifth Ave., 


omania Co., I 4334 W 


Chicago 24, Ill 


DELAY 


nents 


LINES. See Computer Compo 


DIAL LIGHT ASSEMBLIES 
Pilot & Indicator 


See Lights 


DIALS and PANELS 
Mica Ineulator Co Behenectady |! 
Mut r Industries Cort 
D 45 Beechwo 

Y 


DIE CASTINGS. See Castings, Die 


DIE ELECTRIC HEATING 
High Frequency Heating 


UNITS 
Unites 


Bee 


DIE-SETTING 


Wales-Strippit 
North T 


TOOLS 


Corp 345 
nawandsa, N. Y¥ 


Payne Ave 


DIES, PRECISION, 


Cleveland Tool & 
Rd., Cleveland 12 

Sylvania Electric 
Broadway, New 

Twin City Die 
S3rd Aves., 


LAMINATION, Ete 


Die Co,, 1643 Eddy 
Ohio 
Products  Ine., 
York 19. N. ¥ 
Casting Talmage & 
8.E., Minneapolis 14, Minn 


1740 


DIODES. See 


Transistors & 


Semiconductor 
Diodes 


Rectifiers 
Crystal 


ORAFTING EQUIPMENT and 
MATERIALS 


Bruning Co., Inc Charles 
Ave, Chicago 41, Ill 
Mastman Kodak Ce Rochester 4, N. ¥ 

Keuffel & Kaser Co, Hoboken, N. J 


4700 Montrose 


DRIVES, BELT 
Aliis-Chaimers, M 

Dayton Kubber Co Ind 
Dayton Onl 


waukee 1 Wis 
O.~.M. Div 


ORIVES 


Heducers 


Eaton Mfg 
osha, Wis 

General Electric Co., Apparatus Sales Div 
Bchenectady 5, N.Y 

Reliance Electric & Engineering Co 
Ivanhoe Rd., Cleveland 10, Ohio 

Servospeed C Div. of Electro-Devices 
Inc 4 Godwin Ave., Paterson 1, N. J 

Wostinghouse Electric Corp Gateway 
Center, Bidg No. 3, 401 Liberty Ave 
Pittsburgh ra 


ELECTRONIC 


and Drives 


Bee also Speed 


Ken 


Co., Dynamatic Div., 


1054 


DUCTS, WIRING (Control 


Panduit 10132 8 
Chicago 

Spat 

Stah ‘ibre 
BK 


Panel) 
Washtenaw Ave 


Tonawands, N.Y 
Works, Inc Dept 


DUPLICATING 


Bee HKenders 


MACHINES, DIELESS 


rake & Shears 


DYNAMOMETERS 


ator Mfg Co 
osha Wis 

Gieneral Electr 

Kobbins & M Ir 
Obie 

Scherr Co I 
fayette, New York oe 

Westinghouse Electri Cory Gateway 

3, 401 Liberty Ave 


Ken 


Dynamatic Div 


Schenectady, N. Y 
Springfield 99 


George 


200EM La 


ELECTRICAL SHEETS. See Steel 


4 


Elec 


ELECTRONIC 


headings 


COMPONENTS. See spe 















cs 6 
Bee Ollicone News 
CORPORATION 
FOR DESIGN ENGINEERS 


SILICONE INSULATED COILS UP Seal And Spring In Toroidal Inductor Made From Silastic 
ROLLING MILL PRODUCTION 30% Superior resistance to compression set, lo permit the shaft 


By using coils insulated with Dow | even after prolonged exposure to high ntain a tight i 


Corning Silicones in their induction | or low temperatures, has made Silastic*, of Dow Corning 200 Fluid, 1,000,000 « 


to turn freely, and ye 
1 very nall amoun 


ent 


heating furnaces, Vancouver Rolling | Vow Corning’s silicone rubber, increas- h 







pplied to the well of the locknut 
Mills of Canada has cut steel ingot | ingly popular among designers once — ' satel lea 
F heating time 75%; reduced fuel costs | hampered by the temperature limita- ' R Hh 
$200 per day. And even more important | tions of organic rubber. Here, for 


to a steel-hungry economy, production | example, is how Burnell & Co., Inc., uses 
has been increased 30%. Silastic to make a new variable toroidal 


inductor more efficient and dependabk 
Designed and constructed by General En 












sata dhe iain Ee alin Race } at temperatures ranging from 100 to 
eee eit er ee | over 500 F. 
nduction heating installation in the world. | 
Indications are that the design techniques | The “Rotoroid” inductor comprises a toroid 
ling the silicone insulated coils may | coil and two permanent magnet One of 
ll revolutionize the reheating of steel | the magnets ts rotatable to produce a cor 
ngots or billets wherever electric power is | tinuously adjustable biasing field for el 
good supply tronic circuitry. To provide a positive seal 
lwo coil tunnels” are divided into two where the controlling shaft enters the unit’ 
- Sn ‘thee fleet staue alent halt of the | hermetically sealed housing, the shaft 
' : | } 
quired 7000 KW jj ipplic i at 60 cycle | fitted with a “Hexseal” locknut that ha i 






} ] > a ‘ , 
. wavy S tic cover, molded by PM Co 
ting cold ingots to 1400 F. The second | ; ere : - APM Cc 
S540 cycle brings ingot tempera 
ip to 2300 I lo demonstrate the 


: Speed And Range of Vacuum Pump 
fy ncy of the ystem, a cold ingot can | ° *he ° 
ome bar stock within 10 aa after Increased With Silicone Fluid 


ring the furnace. Rated production is| A series of tests conducted by the I 
Q tons an hour J. Stokes Machine Company, Philadel 


phia, world’s largest producer of high 
















vacuum equipment, prove that Dow leler Siastt used, Is es 
| Corning 702 Diffusion Pump Fluid helps one rubber spring proved 
| to attain higher vacuum in less time : a SAIMING 
than possible with organic fluids wee. Sees ee 









DOW CORNING CORPORATION - Dept. 4508-A 


Midland, Michigan 
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be 


n brok 


ure. The unit has been in operation 
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SIMPLIFIED TRANSMISSION OF POWER 


It was only a few years ago that 


around a corner or over an obstacle required the use of 


transmitting power 


universal joints, bevel gears, or gear trains. This gearing 


was mot only very but it also consumed much 


expensive, 
needed space, CAUSINE a headache for the de sign engineer 
the produc tion de partment and those who had to service 
the 


finished product. Today it is possible to realize the 


maximum space available through the utilization of flex 
ible shaftung which eliminates all gearing efficiendy and 
economically. You may do this because flexible shafting 


all 


while operating under a very high torque. In the illustra 


transmits power over under and around obstacles 


tion you will notice how much more direct and simpler is 


the flexible You 


ilignment is unnecessary because of the high flexibility of 
flexible shaft There 


flexible assemb!l 


shaft will notice too that complicated 


the assemblies 
haft 


vibration and offers long life 


are very few 


does 


moving 


parts to a which away with 


For complete information on how tlexible shafting can be 


ipplied to your product or plant, write on your letterhead 


to the F. W 


Avenue, Chicago 14 


Stewart Corporation 


Ilinouw 


TAL 
in 


eit] 


IN DESIGNING AND MANUFACTURING OF ALI 

ASTENERS, WIRE PORMS. TOOLED TO PRODUC! 
LOO STYLES IN ANY SCREW SIZE, MATERIAL. FINISH 
NTITY YOUR IFICATIONS 


4411-14 Ravenswood 


BOLTS| 


| 
| 
PECLTALISTS 
PL RPOSE 1 
OVER 
(tA Ia) 


On SPE 


SERVING INDUSTRY FOR THIRTY FIVE YEARS 


Bulletins Covering Our Complete Line Upon Request. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 


ELECTRONIC TUBE COMPONENTS 
(Bases, Caps, Lead-in Wires, Stamp 
ings, Welds. Ete.) 


nerica lave 


Corp Chattanooga 


Wright 


Brur Calif 


Newark 5 


SHEETS. See Steel 


& Crades 


Cow 


ENAMELS. See La 


nishes, Finiat 


Fnamels & Var 


quer 


EYELETS and 
ress & 


GROMMETS 


Chase B Waterbury 2¢ 

Cor 

Fastex D . | 
Algonqulir 

Goshen 


Copper Co 


ingis Tool Works, 19% 

Desplaines, Ii) 

Co Inc P Oo 

Ind 

& Brass, Ine 
N. ¥ 

Camden 1, N. J 


Koo 


30 «Park 


FABRICS 
Yarns 


INSULATING. (Sheets 
Thread, Cord, Ete.) 


ber, Varr Cambri 
etc 

Synthetic 

Braided 


Tawes 


Giass- 
Linen Silk 
Tape «a s 


Tubing and 


shed Cotto 
Bee alse 
Resir 


Fabric 
New 


Asbestos 
eeting 
Sleeving 
Acme ( 


Haver ‘4 


Harr 
Ha 


15 Dixwell Ave 


Cont 


manti 
90 Ferry 
i) Newark 


Purchase, Pa 
Midland, Mich 
roduct Di of & 
Nutley 0 . 2 
Electr Co Chemical Diy 
iastics Ave Pittsfield, Mass 
Gudebrod Bros. Silk Co., I 12 8 
Vhiladeiphia 7, T’a 
Manufacturers 
Washington i chi 
gtor Die Minne 
fanufacturing Co ’ 
N / 
Bor 60 


ation Corp 565 WwW 

ago 6, Ill 

ota Mining aA 
Argyle Terrace 
Ir ator 

Johns- Man New York 6 

Y 

Johns Ma Corp., Dutch Brand Div 
800 Woodlawn Ave Chicago 19, Ill 
Schenectady 1, N. ¥ 

& Mfg. Co Electrica 


900 Fauquier Ave # 


ville 
Insulator Co 
ta Mining 
ts Div 
f Minr 
1 Fibergla 
Ashtabula 
Corp +0 
Ke J 
New Jersey Wood Finishing Co.. Electrica 
Insulation Dept., Woodbridge. N. J 
Oowens-Corning Fiberglas Corp., 598 Mad 
son Ave New York 22 ; 
Kaybestos-Manhattan, Inc 
Manheim 
Kotr Manufacturing Co 
tack» , 
y I 
W. Flore f ‘ 
Vartlex Cor 04 W. Court, Kor Y 
Westinghouse Electric Corp Gateway 
Center Blde No 8, 401 Liberty Ave 
rat P 


Sheet Co. 4415 Benen 
Ohio 
Randolph Ave Wood 


Plastie Pro 
ite Div Pa 


Inc Wood 


FANS and BLOWERS 


Diehl Manufacturing 
f The Singer 
ville N. J 
Air Devices 

Dover, N. il 

Motor (< Ine 

f 


Mfg. Co St 


Electrical Div 
na Ce Somer 


Co 
Manufactur 
Kastern Tre 384 Central 
Ave 
b May 
Hollywood, Ca 
Emerson Flectr 
Mo 
Fasco 
hester 
Globe Ir 
Heinze 
ell 
Hur h f Hupp Cor 
Circle A For Park, I 
M r At Mfr { Racine 2, W 
Hobbins & Myers, Ine Propeller Div 
Springfield 99 One 


Vose, N 
lauls 


Industries, Inc 00 Ro 
N. ¥ 
lustries, In 
Electric Co 


Mass 


Augueta 


Iayton 4. Oblo 
685 Lawrence, Law 


FASTENERS (Bolts 
Snap Assemblies: 
Washers & 
Serews Rivets 


& Nuts; Lock & 
Pins; Pre-assembled 
Serews Recessed Head 

Serews: Washers 


Bolts Nuts 


Mia Holts 
Stove Bolts (B) 
Self. Lock Nutae (C 
Metal Lock Spri 


and Nuts 


Sheet 
D 
Mcrew 


g Assembly Nuts 
Thread Inserts (E 

1 Heade ‘ hi 
Mtuds and Specie 
Cap Nuts (0 

Bolts (8) 


Co Threaded Pins 


F) 


lle 


Parte 


Spade 


ireh 
nerican Screw Co limant 
BF) (Cold Header Screws 
Corrosive Metal l’roducts 
astietor n- Hud Pp 
‘ Water 


AUGUST 1956 ELE’ 


Waterbury 20 


Chase Brass & Copper Co 
Conn ABCF 
Continental Screw Co 
An 

Elast Stop Nut Corp of Americe 
K4i0-8 Vaurhall Rd., Union, 
ACDEN 

F » Toe 


way 


New Bedford 


Dept 
N.dJ 
screw Corp., 1800 Broad 
I ABF 

inols Tool Works, 


Rockfor 

Fastex Di nw I 
Algonquin Kd, Desplaines, IIL 

Gries Reproducer Corp 125 Beechwood 
Ave vew Rochelle, N. Y. (GW) 

Harper Co H M 8204 Lehigh Ave 
Morton Grove, Ill, (ABC) 

Hasse ir Jor Pp. O 2225 
Westbury L.. I N Y (F) 

He ‘ Cor 208 Shelter 
Danbury, Conr 

Keystone Bolt & Nut Corp 127 
New York 7 N Y 

Lamson & Sessions Co l 
Cleveland Ohio (‘ABCI 

Maclean Forg Lock Nut Co 
cot Ave, Chicago 40, Ili 

Milford Rivet & Machine C 

KF 

National Lock 

Palnut Co Sut f 
Corr “6 Ole Rad 
‘ 

Parker Kalor Di 
Transportation Corp 
ton, N. J AB 

Prestole Cory 34 
Ohio (D 

Progressive Mfg Ce 44 
ringtor Conr ABF 

Shakeproof [it of Illinois Too 
St. Charlies Rd Fleir I ( 

South Chester Corp., Southeo Div Srd & 
N. Governor Printz Bivd Lester, Pa 
CDEF 

Standard 
Va 

Sterling 
0, I 


195 


Bor 


Rock Lane 


Church, 
85th 
N. Wol 


Milford, 
(‘or 
Rockford, I! 
United-Carr 

Mountainside 


(A) 
Fastener 
N. J 


America: 
Rd cur 


Genera! 
Entin 


Miam Toledo 5 


Norwood, Tor 


Works 


l’ressed Steel ¢ Jenkintown 9 
AN 
Belt Ce 
ABF 
Thompson Bremer & Co 
Machine & Foundry Co 
born, Chicago If Il c) 
Tinnerman Products, Ine ro 
Cleveland Ohl D 
United-Carr Fastener 
4 Mase ACD FE 
Wenco Mfg. © 36 H 
ago 22 I § 


263 W Erie, Chicage 
Sub. Americar 
520 N. Dear 


Box 6688 


Corp Cambridge 


bbard, Chi 


Lock & Snap Assemblies (Door I’ane! Shelf 
Support & M wing. et 

Di of Il!ineis Tool Works, 
quin Desplaines, Ill 
Fastener Cort 1752 N 


hany 


Fastex 195 


Al gi 
Simmons 


wit \ 


Broad 


Caer iF Taper (G) 

Spira « M 

Meta 

eton-on- Hudson, N 

(hase Brass & Cor 
Cor Fr 

Elastic Stor p. of Americas 
40-8 Vaun R 


Locking and 


Products Co. In 
Y. (F) 
Waterbury 20 


‘ Corrosive 
Cast 
per ( 


Dept 
Untor 
Lamson & 
Clevelan 
Sterling BH 
10, 


971 W 85th 
‘ sas Erle 


it Chicage 
ARF 


Pre-Assembled Washers and Serews 


Conr 
Mase 
85th 


an Screw ¢ Willimantic 
Screw Co., New Bedford 
Sessions Co 971 W 


Amer) 
Continental 
Lamson & 
Cleveland Ohio 
National Lock Co Rockford 
Shakeproof Pi of Illinols 
8 Charles Ka Elgin, Ii 
South Chester Cory Southeo 
Governor Printz Bivd 
Thompson-Iremer & Co 
Machine & Foundry Co 
born. Chicago 10, 1 
te Carr Fastener 
i Mase 


Il} 
Tool Works 
Div., 3rd & 
Lester, Pa 
Sub. American 
20 N Dear 


Cort Cambridge 


Recessed Head Serews 


Alden Products Co. Main. Brock 
ton, Mass 
Allmetal Screw 
Stewart Ave 
American Screw 
Atlant! mc 


Oak Ave 


Co Ine a2 
City. N. ¥ 
Conn 
Charter 


Produ 
Garden 
Wilitmantie 
rew Works, Ine as 
Hartford, Conn 
Blake & Johnsor Waterville 14 
Bristol ¢ Waterbury 26, Conn 
Central Screw Co 3501 Shields 
Chicago 9, I 
Chase Brass & Copper Co 
Con 
Continenta 
Fagle Lock 
Conr 
Elco Too : Corp 
Great Cort 
Halst hicago I 
Harper 
M 


Conr 
Ave 
Waterbury 2 


New Bedford, Mase 
Mair Terreyvilile 


Serew ( 
Ce 0 


Reckford, I!!! 
18631-51 8 


rew 
rew 
Ave 


e204 lahigh 


Reck Lane 


Sielter 


Cort 27 Church 


Co 1971 W Sth 


Machine ¢ Milford 


mi 
Co 


Rockford 
Na r rew & Manufacturing 
k ‘ ela 1. Ohtle 
Parker-Ka DP Genera 
Transt Cort Entin 
tor 
Phec Mfg. or 
ago 50, I 
Rockford ucts Co 
Screw Researc? Association 
B Prov ce 8. RB. 1 
Mrs aterville 14 


2440 


Americar 
Ka cur 
Roosevelt Rd., Ch 
Rockford Ill 
Union Trust 


Merew Pro 


Conn 
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For your Magnetic Shielding Problems... 


MUMETAL is the answer! 


Mumetal shields will give instant 


Write for your copy 
““MAGNETIC MATERIALS” 


This 32-page book contains val- 
uable data on all Allegheny Ludlum 
magnetic materials, silicon steels 
and special electrical alloys. Illus- 
trated in full color, includes essen- 
tial information on properties, 
characteristics, applications, etc. 
Your copy gladly sent free on 
request. 


ADDRESS DEPT. EM-80 


relief to interference caused by 
extraneous magnetic fields. This 
material can cure many troubles— 
solve many a problem for you. 

Use it where high permeability is 
required at low flux densities, such 
as in input and microphone trans- 
formers, hearing aid diaphragms, 
instruments, wire and tape record- 
ers, etc. For properly heat treating 
Mumetal, we can also offer commer- 
cial hydrogen annealing facilities. 


A fund of technical data on shields 


Alle- 
gheny Ludlum Mumetal is available 


and other applications for 


—let us help with your problems, 

In addition to Mumetal and other 
high-permeability alloys, we offer a 
range of magnetic and electrical 
alloys and steels that is unmatched 
in its completeness. Our services 
also include the most modern facili- 
ties for lamination fabrication and 
heat treatment. @ Let us supply your 
requirements. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


Warehouse stocks of AL Stainless Steels carried by all Ryerson plants 


/ER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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FREE SELECTION CHART 


AGASTAT 


for es 
AGASTAT 


time delay 


relays 


Ti ou can select exactly the right Agastat time delay relay 
lor your particular timing need—in a hurry. This free selec 
tion chart list ita on every popular model in the Agastat 
Lanne the most complete line of pneumatic time delay relay 
in the industry. They're adjustable for timing from 0.1 second 
to 10 of more minutes, unaffected by voltage variation. dust 
proof, light, and mountable in any position. And there’s an 
\gastat model to precisely our requirements, ineludin 
vO lep electrical interlock ind double he id unit A glance 


it the tree election chart tell you which model to order 


Write for your free copy to Dept. A26-821 


Elastic Stop Nut Corporation 
of America 


DIVISION 1027 Newark Avenue, Elizabeth, New Jersey 


Pioneers in pneumatic timing 


EXPERIMENTAL COMMUTATORS 


)( 


MADE TO YOUR EXACT (/| 
SPECIFICATIONS BY TOLEDO 


you are faced with 


difficult commutator desig oblen advantage of our 
enpineerninyg service 2 »enpineerinyg lac 
and modern tool room equipme produ e experimenta 
commutators and collector rings. Your newly designed commutators 
will be produced with extreme accuracy and manufacturing 
controls. Toledo products are manufactured from finest 
silver bearing copper, high grade steels and mica 
Commutators are precision machined and heat-treated. Our quality 
control procedure 1s approved by the U. S. Air Force 
Write today for our catalog #6 


TOL ) COMMUTA 


TOLEDO COMMUTATORS 


quolity products since 1895 


f Div. of Tilinots Teol Works tay! ! Y | Spring 
arles Ra Eigin, I ; 
gton Hardware Mfg Co South ~ Pt af i Works 
Conr “t i cigi 
Vressed Steel Co., Jenkintown 9 t ‘ i 8rd & 
r t ; eater, Pa 
363 W. Erie, Chicage . 
Erie, Chicago 
& Co Bub. Americar - 
iry Co., 520 N. Dear hompasor r ib Ame a 


I Ma ne é r 0 N. Dear 


2240 15th, Rockford 
Cambridge 


America Aleoa Bidg 


Products Co Inc 


Waterbury 20 


ne Co., 96009 W 
Bellwood, Tl 
rew Co., New Bedford, Mass 


emours & Co., (Im KE. I FIBRE. PHENOLIC. See Plastics, Lam! 
Dept Wilmington 98. De nated 
of Illinois Tool Works, 195 ; 
i Rd Deeplaines, Il . 
re er Corp 25 Beechwood FIBRE, VULCANIZED (Board, Sheet 
New Rochelle, N. Y Kod, Tubing) 
er H. M., 8204 Lehigh Ave Continental-Diamond Fibre Di f The 
n Gr I Budd Co., Inc., Newark 13, Del 
hn, P.O. Box 2225, West- Insulation Manufact rt 65 W 
Y ; ce Was gton iil 
Corp 1T Church Nat ‘ i t br Wilming 
Y 
Machine Co., Milford awanda 
o 44 Norwood, Tor bl n RB ers Fibre y Dept 
A ii Mich 
Routheo Div., 8rd & le t Ce Norr ) 8 
Bivd., Lester, Pa Ve a Pulp and ‘o., 230 
43 W. Erte, Chicago , Ave New York s ; 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Dilv rysier Corp Detroit 
M 
138 Sheldon : . a = 40 Tu Ave. Oak 


ey 


Set, Machine (HI); Self 


America Alcoa Bldg 


Willimantic, Conn. gi_TERS. RADIO 


Products Co Inc A ere 
N. ¥ MH) 

terbury ny Conn (Py) 

Copper Co Waterbury f 


rew ©o., New Bedford, Mass 


rew ¢ 200 Broa i ro i] ) Towler Ave 
r I HJ ! ’ 
HW M 8204 Lehigh Ave ners t \ ratus Sales Div 


0. Box 2225, West V . ago 10 


97 ulton : Cort Gultor Industries 
oe 112 Durham Ave., Metuchen, N. J 
5th cor Div. of International Resistance Co 
1070 Bradley Ave., Syimar 10, Calif 
Milford 4 & Co., I rR Indianapolis 


a prague Ele ‘ 7 Marshall, North 
American jams, Mass 
Rd., Clif 


Tor FINISHES PRODUCT See Lacquers 
Ename Pa and Varnishes, Finish 
12 Matr ing 


Works, FLUORESCENT LAMP AUXILIARIES 
Includes Alay Ballasts Compen 
i r t Starters and 
Lester, Pa sforme Resistors, see Re 
r t & Rad also Ca 
Jenkintown 


p., Cuba, N. Y 
Erie, Chicago , New Bedford, Mass 
Hart & Hegeman Electric Co 108 
Hawthorne Hartford 6, Conn 
Chicago Standard Transformer Corp Ad 
iison & Elston Ave., Chicago 13, Ill 
General Flectri Co Construction Mate 
1 Spring (L) riale D Bridgeport 2, Conn 
ucts Co.. In a ad Ce 1633 W. 16th, Chicago 
a ee Sprague Electric Co., 807 Marshall, Nortb 
Adams, Mase 
. ry o 4, Sylvania Electric Products 
ae 4 i n " ear iated roadway, New York 
Raymo Div Associated Westinghouse Electric 
KR Center Hide 
Pittsburgh 3¢ 


Cambridge 42 


Spring Corp Bristol, Con 


Associated 
. Mich. (KL) FOILS, WIRE MARKING 
Water 9 Kingsley Stamping Machine Co 
Cahuenga, Hollywood 38, Calif 
Bedford, Masa 
FOOT SWITCHES. See Switches 


Cleve 


Associated Spring FORGINGS 


American Brass ¢ Waterbury 20, Conn 
K., Philadelphia Chase Brass & Copper Co., Waterbury 20 
tonn 
Philadelphia Bronze & Brass Corp Sub 
urn Ave., Chi Pp. RK Mallory & Co., Ine., 22nd 
and Master, Philadelphia 21 Pa 
Lehigh Ave Revere Copper & Brass, Inc 230 Park 
Ave... New York Tt, N. ¥. (Non-ferrous) 
Ryerson & Son, Inc., Joseph T., Chicago 8 
Tih 


Dy Associated 


Church 


O71 W. 85th, FREQUENCY METERS. See Instruments 


Fky Riv. Amo FUSE HOLDERS, MOUNTINGS and 
ted & Cc CLIPS 
oclated pring Cort 
Milwaukee, Wis KL) j Pr t 117 N. Main, Brock 
Washer ‘o 40 Hermor t Mas 
J L ut t 0 Inc., Norwalk 
inted Spring Corp., 1712 
Ohio (KL) y| trie ' 5 El Sycamore 
f United-Carr Fastener 
Rd., Mountainside, N. J. Idea tr Park Ave 


Sycat 
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Fastening die-cast trim to curved sheet metal 
surfaces can be a troublesome problem. Or- 
dinary nuts jam before they get close enough 
to hold tight. One solution has been a costly 
mould construction permitting off-angle stud 
casting. 

The modern cost saving way is to use 
United-Carr’s new angle washer and washer- 
nut combination. This compensates for prac- 
tically any curve orcan be used to secure 
studs that protrude at an angle through 
a flat surface. 
Tight fastening is assured and rattles 
never get a chance to start. 


— Wi TI 
: UU UT 
Light, strong metal shell is slotted to permit protru 


sion of stud at any angle within 45 degree arc 
Washer nut matches shape of shell, locks tight with 
normal wrench torque 


The angle washer and washer nut aretypical of 
thousands of special-purpose fastening devices de 
signed and manufactured in volume by United-Carr 
to help speed assembly, cut costs and improve prod- 
uct performance. For further information, consult 
your nhearest United-Carr field representative or 
write us for his name and address 


RR Fastener Corp. 
bridge 42, Mass. 





Biis new tool for purchasing agents and design 


ers permits actual visual fabrication of hundreds 
of cord sets and power supply cords...at your 


desk ...in a few short moments 


Simplified charts give quick selection of ap- 


and all 


Cords, Ltd. types of standard plugs and connec 


proved wire for your specific product 


tors that are best adapted to it. The dial side of 
the Cordinator then permits visual construction 
of the Cord Set you have selected 


All wire, plugs and cornectors are standard 


approved components which minimize costs 


assure you he duled delivery! 


For your Cordinator... 


ask your Purchasing Department to send 
for this cost-reduction tool. 


CORDS LIMITED 


DIVISION ESSEX WIRE CORPORATION 
121 DODGE STREET, DEKAL HLLINOTS 


745 Mariemont Ave Cia 
On! 

Howard B., Cinch Mfg Corp 
I 
Mfg. Ine., 4227 W. Lake 


6060 Rivard, Detroit 1) 


FUSES 
Kogineering Co Ine Norwaih 


rie Co Apparatus Sales Diy 
ady 2 
Co., Ir Pawtucket, KR 1 
Flectrie Corp Gatewa) 
N 3. 4 Liberty Ave 
I 
I 


CAGES TEMPERATURE PRESSURE 
and VACUUM 


Waterbury 20, Cone 
Thomas A Instrument Div 
West Orange, N. J 
I rument Div., Weston Elec 
strument Cort 614 Freling 
Newark 5. N. J 
te Dt Barber-Colmar 
Rockford, Til 


GALVANOMETERS See Instruments 


GASKETS 


6 Gieaville Ka 
file 
8 Ingerac La 
Kubber Compos, 


Waterbury 26 
Elstor 

4 Oakton, Mortor 
Komanelli, South 
Pr. 0. Box 517 
New York 16 


Plastic Prod 
m, Pa 
Camden 1, N. J 
Rockefeller Center 
y 
ke 4035-4117 Ogden 


GEARMOTORS. See Moters 


GEARS and PINIONS 


Amplex f Chr ' Ihe 
M 

American Stork Gear Div Derfection Ges 
Co., Harvey, I 

Beaver Gear Works, Inc., 1035 Parmeie 
Rockfor I 

Bowmar Instr t Corp 2415 Penney! 
ania ‘ I Wayne, Ind 

Cone- Drive Gears Michigan Tool Ce 
l b McNichola Rd Detroit 12 
Mix 

Continental-Diamond Fibre Div. of The 
Budd ¢ It Newark 18, De 

Pastexs DD) ¥ Illinois Tool Works 19° 
Alg juin Ka Desplaines. I 

Gear Dp es Inc., 26385 W Medi 
Ave Til 

Grte teproducer Corp 125 Beechwoot 
Ave rw N.Y 

Massac! t & Tool (« Woburt 
Ma 

Ohio Gear Co i3t EK. 179th. Cleveland 
0 Ohile 

Process Gear Ce Inc 4612 W. Pullertor 
Ave, Chicago 39, I! 

Radio Cores, I 9540 Tulley Ave., Oak 
Law I 

Shakeproof Div. of Illiinots Tool Works 
St. Charles Rd Figin. Ill 

United States Graphite Co., 1621 Holland 
Saginaw, Mich (Metal 

Westinghouse Flectrie Corp., Gatewa 
Center, Bi No. 3, 401 Liberty Ave 
Pittsburgh 30, Pa 

Winzeler Manufacturing & Tool Co., 171 
W. Arcade Place, Chicago 12, 1 


GENERATORS. See Motors 


GENERATORS, ELECTRONIC 


Mlectric Indicator Co Ine 106 Camp 
Ave Springdale, Conr 

Oenera Electri re. Apparatus Bales 
Div Schenectady 5. N. ¥ 

General Electri Co Flectronics Div 
Flectronica Park. Syracuse 1, N. ¥ 

Ifowar I r l Dept EM-8 

60 State. Racine, Wis 

Southwestern Industrial Electronics Co 
2231 Post Oak Rad P.O. Box 18058 
Houston, Texas 

Vibro Ceramics Cort Guiton Industries 
Ir 2 Durham Ave., Metuchen, NJ 


GERMANIUM DIODES. See Rectifiers 
Semiconductor Transistors & Crystal! 
Diodes 


GLASS-BONDED MICA 


Continental Diamond Fibre Div. of The 
Budd Co., Inc., Newark 18, Del 

General Electric Co., Chemical Div 1 
Plastics Ave.. Pittsfield, Mass 

Myecalex Corp. of America, Clifton Blvd 
‘ f N.d 


GLASS-FIBER. YARNS, CLOTHS and 
TAPE See Fabrics, Insulating 


GLASS, TECHNICAL 
Hlermasea 

Ind. (Tut 
Kopp Gla 


010 Main. Elkhart 


GOLD, ROLLED. (Piate and Wire 
Baker & Co I 113 Astor, Newark 


Metals & Contre 
bor Ma 
Fultor New York 


Fim, Hartford 


Metals, Ime Belleville 


GRAPHITE. See Carbon and Graphite 


GREASE. BEARING 


Dow Cor g Corp., Midiand, M 


GRIPS and CLAMPS, STRAIN RELIEF 


Fastex j o-2 s Tool Works. 19 
it Desplaines, Ii! 
Kenilworth 1, N. J 
88 N. Kostner Ave 


18 Ameaterdam Ave 


HARNESSES and ASSEMBLIES, WIRE 


Aiden Products Co., 117 N. Main, Brock 
Mase 
¢ Ele Cor “ S 
‘ or I 
n Mfg. o i643 W. Van Buren 
Chicago 44, 1 
trand & ¢ I Wilitam, Willimantic 
Cont 
Cornish Wire Co., 50 Church, New York 
os 
‘ (ar Ca iv "awtuck 


Drake Manufacturing Co., 1711 y. Hub 
bard, Chicago 22, Ill 

General Electric Co., Construction Mate 
rials Div Bridgeport 2, Conn 

Phalo Plastics Corp., Commercial & Fos 
ter, Worcester 8, Mass 

Switeheraft. Ine 1328 N. Halsted, Chi 
ago 22, Til 

Wire Stripper Cec °9 Fastham Ave 

Fast Cleveland 12, Ohto 


HEADPHONES and HEADSETS 

Automatic Electric Sales Corp oss W 
Van Bagen, Chicago 11, 1 

Stromberg-Carleor A Div of (jenera 
Dynamics Corp 117 Carisor RK 
Kt ester 3, N. ¥Y 


HEATING ELEMENTS and UNITS 


Driver Co Wilbur B 150) Riverside 
Ave, Newark 4, N. J 
General Electric Co 
Div Schenectady 5, N 
M er A Mfg. ¢ Ka \ 
Still-Man Co., 420 E. 164th, New Yat 
y 


Apparatus Sales 
Y 


a Homer City, Pa 
Manufacturing ¢ 
Akr a inl 
Vulean Electric Co., Danvers 2, Mass 
Watlow Plectrie Mfg. Co 1862 Fergueor 
Ave.. Bt. Louls 14, Mo 
' ghouse Flectri Corp Gateway 
Center, Bidg. No. 8, 401 Liberty Ave 
frit r Pr 
Wiegand (* Fdwin L 
Bivd., I sburgh &, Pa 


7530 Thomas 


HERMETIC SEALS. See Seale and Ter 
als, Hlerme 


HIGH-FREQUENCY HEATING UNITS 


Allis Chalmers, Milwaukee 1, Wis 

Genera EFlectri Co Apparatus Sales 
Div., Schenectady 5, N.Y 

Radio Receptor Ce In Bemiconductor 
Div., 240 Wythe Ave., Brooklyn 11, N.Y 

Westinghouse Electrite Corp Gateway 
Center, Bidg., No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


HIGH NICKEL ALLOYS. See Nickel and 


Ke Alloye 


HOLDERS. COMMUTATOR BRUSH 

Graphite Metaliizing Corp 1059 Nepper 
an Ave.. Yonkers 3. N. ¥ 

Mycalex Corp ¥ America, Clifton Bird 
Clifton, N. J. (Glass Bonded Mica 

Phoenix Elecrtric Mfg. Co., 4211 W. Lake 
Chicago 24, I 

Triple M Flectronents Div Midwest 
Molding & Mfg. Co., Gurnee Of Til 


IMMERSION HEATER UNITS. See Heat 


ng Elements & Unite 


IMPREGNATING COMPOUNDS. See Ce 
ent, Insulating & Sealing; Wares and 
Compounds 


INDICATORS, HEAT. See Thermometers 


INDICATORS, SPEED. See Tachometers 


INDUCTION HEATING. See High Fre 
quency Heating Unite 


INFRA-RED LAMPS. See Lamps, Incan 
lewent & Infra-red 


INSTRUMENTS ELECTRICAL MEAS 
URING and TESTING 


Acme Flectric Corp., Cuba, N.Y 
Aerovox Corp.. New Bedford, Mass 
Assembly Products Inc., Chesterland 14 
Onte 

Associated Research Ine 8784 Belmont 
Chicago 18, Nl 
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Take the guesswork out 
...with Silicone Rubber! 


If you have a heat, cold, electrical, flexibility, or other 
problem in your design and engineering work—you 
may well find the answer in UNION CARBIDE Silicone 
Rubber Compouids. 

They offer phenomenal flexibility at low tempera- 
tures, thermal and oxidation stability at high tempera- 
tures, ozone resistance, abhesiveness, resistance to 
weathering, and good electrical and oil resistance, 

These specially compounded general purpose elas- 
tomers—all of which meet or exceed Aeronautical Ma- 
terials and A.S.T.M. specifications—provide predictable 
curing results! 

They can give the desired low compression set over 


bedoleal 


a wide range of hardnesses, for example, or exceptional 
high-pressure steam resistance, or the thickest section 
cures ever achieved without delaminating, sponging, or 
blowing. 


pp 


They give you a new tool in controlling many prop- 


4—p—$ 44 4 


erties of silicone rubber products in respect to hard- 


ness and elongation. Catalyst residue and its associated 
problems virtually reach the vanishing point. 

Think of them in terms of your unsolved problems 
for cable and wire extruded coatings, for tapes, gaskets, 
motor mounts, or even for steam irons, stove parts, 
freezers. Then call in a UNION CARBIDE Silicone spe- 
cialist and outline your problems. Call our nearest 
office or write Dept. S-8. 


Look to Union Carbide for Silicones 


0 CGILICONES DIViSiOn=— 


eV ece o e : 
Union CARBIDE 
AND CARBON CORPORATION 
10 EAST 42ND STREET [GG NEW YORK 17, N.Y 


In Canada: Linde Air Products Company, Division ef Union Carbide Canada Limited 


The term “Union Carbide” is « trade-mark of Union Carbide and Carbou Corporation 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVEF 
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Piasti \ i Laminatir 
onn 


and r impvurds 
rihern Biva 


Porcela 


Hubber ubber Products 
ls Honeywel Mi 


$ Mase lee ne . Ashestos 
) Div. of Tape, | 

Telegrap Tape 

NJ Tubi 

wo Weir T 


: 
£ 
ubing 


=) a ‘. ¥ Tubl 
ppaeratus Sales Varr ‘ 
sulating 


Guiton Ir Wares a 


Ave M 


m. By: amore INSULATION. WIRE and CABLE 
(Ceramic and Synthetic 
lark Ave ' 
American Lava ‘ 
Tenr 
Bakelite ¢ DP 
Car ‘ 
York 17, N 
Dobeckmun Co 
land 13. Obt« 
Dow Corning Cort M 
du Pont de Nemours & 
Wilmington 98, De 
General Flectriec Co Cons 
rials Div Bridgeport 2? 
Goodrich Chemical ¢ R 5 
4. Rose Bidg.. Cleveland 1 
Oronite Chem 4 Ce 200 Bust 
Francisco 4. Ca 
Bhawinigan Res 5106 Monsanto 
Ave Springfie - 
Bprague Flectric 807 Marshall. North 
Adams Mas 
Electronics Corp U8. Rubher Rockefeller Center 
Post Oak Rd New York 20, N. ¥ 


San 


1RONS SOLDERING See Soldering 
Equipment 


Wack 3 r Clair, Dayton 2 
ay ) 

Waterman Producta Co Ine 2445-63 ISOLATORS. VIBRATION and SHOCK 
Emerald, Philadelphia 25. Pa. (Oscilio Bee Mountings, Rubber and Synthetic 
scope 
\ estinghouse Electric Corp Calewa JEWEL LIGHT ASSEMBLIES See 
Center, Bidg. No. 3, 401 Liherty Ave Lights, Pilot and Indicator 
Pittsburg 2. Pa 

Weston Flectrical Instrument Corp. 614 KNOBS. CAPS and HANDLES. MOLDED 
Frelinghuysen Are ewark 56. NJ ‘ 

Wheelco Instrument Div Barber-Colman Molded Products Corr 1024 N 
Co., 1408 Rok, Rockford, Il Kolmar Ave. Chicago I 

Davies Molding (Ce Harry 1428 +N 
Wells, Chicago 10. I 
INSTRUMENTS, ELECTRONIC, See also Kurz -Kasch fr 1419 8. Broadway, Day 
v pe Kecorders, Osclilographic ton 1. Obto 
‘rR 1 rumente Midwest Molding & Mfg. Co Gurnee 
er in . 06, TI 
7. Richardson Co 27909 Lake, Melrose Park 
mM 

Reean Brothers, 8027 N Monticello Ave 

Skokie, I 


ris ‘ Waterbury 20. Conr 
rush Electronics Co., 3405 lerkine Ave 
Cleveland 14, Ohie 


Doelcam, Div. of Minneapolis. Honeywell a FLS 
Soldiers Field Rd., Boston 35. Mase LACQUER euA wes PAINTS ane 


Du Mont Laboratories Ine., Alien B., 16 VARNISHES, FINISHING 
Bloomfield Ave., Clifton, N. J Allied Researct Prod 
Federal Telephone and Radio Co. Div of B. Mor 
international Telephone and Triegrep! Alumir 
Corp 0 Kingsland Rd, Clifton, N J Pittst 
General Electrie Co., Apparatus Sales Dis Bakelite 
Schenectady 5, N. Y Cart 
Gulu Mfg Co Guiton = Industries York 
l 212 Durham Ave Metuchen, N. J Dow 
Haydu Hrothers of New Jersey lain Si 


2 to 3 lead fle ju Pont 


SCC me UCC ) mee Arery® So. © ten Wathn Sar. Winona ot fot 


808 Western Ave Glen LAMINATED METALS. PRECIOUS ané 


cz Calif BASE (Sheet, Tube and Wire 
om t nplifiers Ine 632 Tinto 
Ps Brainan ¢ ashir 


I 4004-96 


2 to 5 lead ’ ork 55, N. ¥ Vernor 


orp. of America, Tube Div., Har : 
500 Series : . = Genera 


borr Industrial Div. 195 Mases Bands i" 
.+. you get all the benefits usetts_Ave., Combridge 29. dons g 


Electric Co., 5200 W Mi Kingie 38, N 


. . Chicag an 
without the cost with new Southwestern Industrial Electronics Corp.. LAMINATED PLASTICS 
ro Hox 158 2531 Pos Ook Re 


Houston 19. Texas 
, Westor Electrical Instrument Co “') LAMINATIONS MOTOR 
ALDEN IMI CONNECTORS hy sala. 
€ hu 1 4 we XN 
(integral molded insulation) Non-Interchangeable Series Fr é en Ave wark 5 TRANSFORMER 
amina ‘ hor 
Proper reten 3 ford, Conr 
* INSTRUMENTS, LABORATORY ., for ) 
Positive moisture seal ad tion force ot STANDARD “ je, Dent 
resilient man ner 
*® Perfect strain relief Acme Electri D. ; 


punch press Hristol Ce Indianapolts I 
t« 


( cont 5 lar ‘ 5 
* Arc-over prevention = °"" . nahn Poet a , LAMPS. FLUORESCENT 


‘ ‘ ’ il Ohio 
relieving , rr ag he ; ertr Cort Gateway 
feature Mectr 101 Liberty Ave 


: by insulate z isla Qeneral Electr Ce Nela Park Cleve 
* Corona suppression ee f 


A new concept in connector assemby Alden’ Integrally 


| | ' , . rings vou all the b f ‘ gewoud) 27. 2 LAMPS INCANDESCENT and 
Molded Insulation Technique brir you all the benef pparatue Saies INFRA-RED 


i? 


of potting with none of the high cost, tediou preparation, 


Cleveland 
fou 
intricate assembly or lengthy curing time required. ‘ : , 


Using the Alden IMI Technique The entire connector a ~ - , 7 


1 Liberty Ave 
assembly, ntacts, lead resistors, hielding, ete. are 


molded with one hot into a finished connector permitting shosen r i eston LAMPS. MERCURY VAPOR 
an infinite variety of contact layouts and connector func : a as —s ‘seners . : ih. Serer 
tior By ing connector insulation of the same type as mt Gateway 
wire ll ili ion, a homoreneou bond is made betwee n lead t ’ , ret oak 
and connes nsulation forming a perfect seal against . 

: , g re ser ve r LAMPS MINIATURE (Pilot and indi 
dust, moisture and flashover, The result a more compact Vhee Inst rume D Rarber-Coitr cator 

. o ford 

light-weight assembly with all of the advan heck, Roce " 


tages of a potted connector and at far | 


a lark. ¢ 
LATING MATERIALS See follow eattr > erts Cort 
spe if heading er , 4¢ 
WRITE TODAY! Learn what Alden IM! Connectors can do to cut —_— ; . ; 
your connector costs ; 
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Ie nT Lene ae, ee sulaiion. Wire and Cable 


fed and Laminate 
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small precision metal parts 
\ faster, better and for less 


than you can make them 


or buy them elsewhere 


aay 


These are typical of parts that Torrington produces daily by sea® 
the hundreds or millions. If you use similar small precision 
parts, mail the coupon today for the Torrington Small 
Precision Parts condensed catalog. Even better, send a sketch, 
blueprint or sample part. We will give you a prompt AS 
quotation which will mean substantial savings to you. 


i 
(90> THE TORRINGTON COMPANY 
i Specialties Division 
Loge 


7 
Re 
pussnessscsnnecssl® 

. PANY 
HE TORRINGTON § OMPAN 
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: 401 Field Street, Torrington, Conn. 


TORRINGTON ////// METAL PARTS \\ 


City- 
Makers of Torrington Needle Bearings 





when you need 


olded Cuginats... 


....you need PHALO 


You might compare an original PHALO molded 
After all 


plug lo a spe ial art Commission it does 


take a very special talent to create originals 


im any business ! 


Throughout the electronic and electrical 


industry, Phalo gets the first shot 


at some of the best plugs 


Get the PHALO catalog 


PLASTICS CORPORATION 


Ks — 


Th udom I 


willie 
MMER AL & k 


WORCESTER ma‘ 


inewleted Wires Cobles Cord Set Assemblies 


LENSES, PRESSED GLASS 


Kopp Glass, Inc Bwisevale, Pa 


LIGHTING FIXTURES 


Killark Electric 
deventer and 


Mo 


Manufacturing Co 
Easton Aves., Bt 


Veo 
Loule 18 


LIGHTS, PILOT and INDICATOR 


Alden Products Co., Inc., 117 N 
Brockton, Mass 

Arrow Hart & Hegeman Electric Co., 10% 
Hawthorne Hartford 6, Conn 

Cannon Electri Co Dept 500 
Humboldt, Los Angeles 31, Calif 

Crouse-Hinds Co., Syracuse 1, N. ¥ 

Dialight Corp., 44 Stewart Ave., Brookly: 


Mair 


S209 


Drake Manufacturing Co 
bard, Chicago 2 Hi 

General Electric Ce Nela Park 
12, Ohio 

Johnson Co gy. F 2331 
aw Minr 

Pas & Seymour In 
Myracuse 9, N. Y 

Pyle-National Cc 
Chicago 51, UU 

Square D Co 
waukee 12 


1711 W. Hub 


Cleveland 
Becond Ave 
Waseca 
Molvay Station 


1388 N. Kostner Ave 
4041 N 


Wis 


Richards, Mill 


LOCKNUTS and 


Mee Fasteners 


LOCK WASHERS 


LUBRICANTS 


Alpha Molykote 
Stamford, Conn 


Corp., 65 Harvard Ave 


LUBRICANTS, OIL and GREASE 


Gits Bros Mfg. ¢ 1846 8. Kilbourr 
Ave., Chicago 23, Ill 


LUGS 
Aircraft 


and TERMINALS 


Marine Products, In 
Harrisburg, Pa 
brass Co Waterbury 20, Conr 
; an Electri Products Corp 225 
Route 22, Hil le, N 
Burndy Kngineering Co., Ine 
Cor 
Cambridge Thermionic Corp 453 Concord 
Ave Cambridge 838. Mass 
Hart Manufacturing Co 110 
mew Ave Hartford 1, Conn 
Heyn Mie. (+ Kenilworth 1, N. J 
sco (Cory 15 Mariemont Ave Cir 
innati or 
Johnson gE. F 233) 
8.W Waseca, Minr 
Jones Div., Howard B., Cinch 
Chicago 24, Ill 
Krueger & Wudepohl 
t at Onto 
Maleo Tool at Manufacturing Co 
W. Lake, Chicago 24, Til 
Mandex Manufacturing Co Ine 
16th, Chicago 8, TI 
Mycalex Corp f America 
‘ f ‘ J 


Raja ; 35 


2100 Pas 


Norwalk 


Bartholo 


Second Ave 


Mfg 


Corp 


Walsh Bidg Cin 


402) 
2610 W 


Clifton Blvd 


Verona Ave Newark 4 


I A M 


Shakeproof Iilinols 
St. Charles Figin, I 

Thomas & tts Co Ine 28 
Elizabeth N J 

Thompseon-Bremer & Co Bul 
Machine & Foundry Co 
born. Chicago 10, Til 


Tool Works 


Butler 


American 
520 N. Dear 


MACHINES. See specific headings 


j ‘ Windls Ir 
Stripper Wire V 
I t ! Machi 


MAGNETIC 


AMPLIFIERS 
Airpax Pr id 


Doelca Div of Minneapolis-Honeywell, 
s ers Field Rd., Boston 35, Mase 
Freed Transformer Co., Inc 1730 Weir 
field, Brooklyr Ridgewood) 27, N. ¥ 
General Electr Ue Apparatus Sales 
D Schenectad N 
Magnetic Amplifiers, Inc., 632 

New York 55, N Y 
Westinghouse Kle i Cort Gateway 
Center, Bldg >» 3, 401 Liberty Ave 


I burg 


Tinton Ave., 


MAGNETIC 


{ 
net! 


BRAKES. See brakes 


Mag 


MAGNETIC MATERIALS. See Steel Elec 

ica Magnets Permanent; Magnetic 

Recorder Components Powdered Metal 
Products 


MAGNETIC RECORDER 
Ce Wilbur B 
Newark 4, N. J 
esota M ge & Mfg. Co 
ta Dis 9 Fauquier 
6.M Tape 
erg: Carlsor A Dts f General 
. ‘ Cort 117 Carlson Ra 
hester 3. N. Y 


COMPONENTS 
150 Riverside 


Electrical 
Ave Bt 


DEMAGNETIZERS 


Laborat« 


MAGNETIZERS and 


Radio Frequency 


Boonton 9. N. J 


ries Ine., 


AUGUST 


MAGNETS, PERMANENT 
Arnold Engineering Co. 


ble Bteel Co. of 
iver Bidg., P 
I r ‘ 
Db h 


Marengo, Tl 
America, Henry W. 
ttsburgh 30, Pa 

Meta re Pr 


M ~ 


Indiana t *roducts Ce 
Ind 
Thomas & 


lianapolls 


Valpariso 


1114 E 23rd, In 


MAGNET WIRE 


MARKERS, IDENTIFICATION 

itr ‘ WwW. H 727 W 
Milwaukee 12, Wis 

Brand Co Willian will 

National Band & Tag Co 


Newport, | 


Glendale Ave., 


Conn 
9-64 


imantie 
Dept 
ar »., 207 Randolph 


or Wood 
ige, N. J 


Ave 


MARKING MACHINES and DEVICES 
(For Marking Wire, Foll, Plates, ete.) 

Brady Ce Ww. Hu 127 W. Glendale Ave., 
Mi \waukee Wis 

Kingele ng Machine Co 850 
ahuenga, Hol Callf 


Stam 


ywood 8 


MATERIALS HANDLING EQUIPMENT 
Fibre Div. of The 
Newark 13, Del 

Fibre Co., Wilming 


ontinental-Diamond 
B Ir 
t anized 


Myers 
Springfield 99 


Ine Crane & 
Ohio 
Fibre ( Ine 


Holst 
tir Tonawanda 
Y 


MERCURY RELAYS, See Relays 


MERCURY SWITCHES. See Switches 
METALLIZING EQUIPMENT 


Metallizing Engineering Co., Ine 
Prospect Ave, Westbury, L. I 


1113 
N. ¥ 


METALS 
Metals 


LAMINATED. See 


Precious & Base 


Laminated 


METALS. PRECIOUS. See Gold; 
nated Metals; Platinum; Sliver 


Lami 


METALS, PRE-PLATED. See Pre-Plated 


Metals 


METALS, RARE 
Fanstee! Meta 
cago, Ill 
Mallory & Co., Ine P. & 

6, Ind 


urgical Corp., North Chi 


Indianapolis 


METERS, HOUR 


Hobbs Cory 
Warner ' 


MICA 
Bonded 


GLASS-BONDED 
Mica 


See Glass 


MICA, MOLDED and LAMINATED 
(Sheets, Pilate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 


Brand & Co., In William, 
Conn 
Continental-Diamond 
Budd Co Ir Newark 13, Del 
Gener: Electric Co., Chemical Diyv., 1 
s Ave Pittsfield, Mass 
sulation Manufacturers Corp., 565 W 
Washington Bivd Chicago 6. It 
Macallen Cc Bay Rd., Newmarket, N. H 
Mica Insulator Co Schenectady 1, N. Y 
New Engla Mica Co. Inc., 66 Woerd 
Ave Waltham 54, Mass 


Willimantic 


Fibre Div. of The 


MICA 


Ideal Industries, Inc 
Sycamore, Ill 


UNDERCUTTERS 


1008 Park Ave 


MICROPHONES 


American Microphone Electronics 
Klgin National Watch Co.. 370 8 
Oaks Ave Pasadena 
ontinental-Diamond Fibre Div. ef The 
Budd Co Ine Newark 3, Del 
General Blectri Co., Apparatus 
bie Schenectady 1} N Y 
Genera Electri Co Chemical Div 1 
Plastics Ave Pittsfield, Mass. (Plast 
ies) 
Mica Ir 
North 
Northern 


Div 
Fair 
Callf 


Sales 
NY 


214-27 
Bayside 61, N. ¥ 


sulator Co Schenectady 1 
Shore Nameplate Ime 
Bivd., 


MOLDED (INSULATION and MOLDED 
PRODUCTS. See Cera Mica; } 
K 


MOLYBDENUM—Sheet and Wire 


(Bee also Contacts) 


Fansteel Meta 
cago, I 
Mallory & Co Inc P. R 

6, Ind 


itgical Corp North Chi 


Indianapolis 


MOTOR BASES 
Allis-Chaimers 


ADJUSTABLE 
Milwaukee 1, Wis 


MOTOR CONTROLS and STARTERS 
Bee Contr Motor Push Button 
Stations 


er 
liers 
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1. Grade X P-240 for warm punching 2. Grade X X P-241 for hot punching 


Put these two new Taylor phenol laminates to work 


Here are two major additions to the ex tions as insulating washers, terminal boards, 


tensive Taylor line of laminated plastics plug and socket bases, switch bases, panels 


There’s a good chance that a product you're for sub-a 


ssemblies, and terminal strips 
now designing can be improved through the 


Grade XXP-241 is a hot punching grade 


use of these new materials or that prod with excellent physical and electrical char 


ucts now in your production line can be 


‘ : acteristi plus good moisture-resisting 
more economically made with them. Check 


properties. It’s dimensionally stable, punches 
the features of these outstanding paper base 
phenolic laminates. They may be exactly 


what you’re looking for 


without lifting around holes, and machines 
with clean-cut edges. X X P-241 can be used 
to advantage in such applications as con 
Grade XP-240 is a warm punching grade denser stator brackets, wave switch rotors 
that requires some heat when punching and stators, plug and socket bases, terminal 
more complicated shapes, though much less boards and sub panels, insulating washers 
heat than comparable NEMA grades Both laminates are available in sheets ap 
and can be cold punched in thicknesses to proximately 49° x 49 

lie”. With this material, there’s no lifting If you're interested in fitting these tough, 
around punched holes, and check-in is negli versatile materials into your plans, Taylor 
gible. It has excellent staking characteri engineers will help you work out design 
tics, and good dielectric strength. XP-240 and production details. Call or write 
has much to recommend it for such applica the fact 


for 


rFAYLOR FIBRE CO. « Plants in Norristown, Pa. and La Verne, Calif, 


Taylor Fabricating Facilities 


Your production can be simplified chedules 


safeguarded inventory headaches cured 

and over-all costs reduced by having Taylor i AY a oO R 
fabricate finished parts to your specification : - : : 
Efficient, modern facilities are ready to serve you Laminated Plastics: 


Get in touch with Taylor about your 


specific requirements Vulcanized Fibre: 


READER INGOT 5 E CARDS, PRECEDING BACK OVES 431 





A TECHNICAL NEWSLETTER ON a 


Miniature Timing Motors, Geared 


LUBRICATION WITH MOLYKOTE Subfractional, Under 1/20 Hp 
* . . a 


Fractional, 1/20, % Hp 


iF YOU Integral, 1 to 74% Hp 
HAVEN'T Integral, Over 7% Hp 
RECEIVED 
YOUR 7 
COPY Generators 


SEND Low Voltages (Under 110) 


FOR 


IT Acro Manufacturing Co., Columbus 16, Howard Industries, Ir Dept EM -8, 
RIGHT Ohio (B) 1760 State. Racine, Wis. (ABCDEFG 
Allis-Chaimers, Milwaukee 1, Wis. (KL- HQRTUV YZ) 
AWAY! MNOQGKTUVW) Howell Electric Motors Co., Howell, Mich 
” Allis Co., The Louls, Milwaukee 7, Wis (FGKLMNOPQRT) 
(KLNOQKUVYZ) Hupp Electronics Co, Div f Hupp Corp 
Barber-Colman Co., Dept. G, 1403 Rock, 757 Circle Ave., Forest Park, Il Xx) 
Mockfurd, Lil. (BCKYZ) Jack & Heintz, Inc, 17620 Broadway, 
Bodine Electric Co.. 2256 W. Ohio, Chi- Cleveland 1, Ohio (FK) 
eago 12, Lil. (ABCDEFPGHIQRTYZ&) Lamb Electric Co., Kent. Ohio (BCDEF 
Century Electric Co., 1806 Pine, Bt. Louls GHIQRSZ) 
8, Mo. (FOKLNOPQKUVWYZ) Ialand Electric Co, Div. of Americas 
Cleveland Electrie Motor Co., 5213 Chester Machine and Foundry Co., Dayton 1 
Ave., Cleveland 8, Uhlo (FKNQ) Onto (FGKLNOT'V) 
Controla Corp. of America, Boreng Div., Little Giant Products, In 1530 N 
0551 Soreng Ave.. Schiller Park, Ill. (F) Adams, Peoria fil 
Cramer Controls Corp Box #8, Center Marathon Electric Mtg Corp.. Cherry & 
brook, Conn, (A) Randolph, Wausau, Til. (FOKLNOUYV) 
Diehl Manufacturing Co., Electrical Div Marce Industries. Inc Woemeledorf, Pa 
of The Singer Manufacturing Co., Somer Master Appliance Mfg. ¢ Racine Wis 
ville, N. J. (BCFHKNYV) (Servo) CDGH 
Doeleam, Div. of Minneapolis-Honeywell, wiester electric Co Dayton 1 Ohte 
Soldiers Field Ra, Boston 35, ase (FGIKLMNOPQRTUVW) 
(Bervo) % 
Doerr Electric Corp., 510 6. dth Ave, Mejerescerch Co, 1000 Junction Ave. Be 
article on the Cedarburg, Wis. (FGKL) Oster Manufacturing Co., John, Racine 


t e evie 3 C ~ 
n industry @ Rogern Oe ne” En tAnEDsarU, Wis. (BCFGHUVY&) (Servo and Syn 
ehro) 


ie on ¢ Rervo 
ricati ipplica Eaton Mfg. Co., Dynamatic Div., Kenosha, Packard Electric Div., General Motors 
ngineering data which Wis. (FKN) Corp.. Warren, Ohio (FG) 
7 Be ing published Electric Specialty Co., 221 South, Btam Portable Flectric Tools, Inc., 8320 W. 83rd 
; ford, Conn. (FGIKLMNOPUVWYZ) Chicago 20, Ill. (GHL) 


El Kay Motor Co., Inc, 11747 Vose. N. Ree Motors Corp., 2009 Kewanee, Ra 
Hollywood, Calif. (BOQRZ) cine, Wis. (BCDFGHYZ&) 


y 
Emerson Electric Mfg. Co., St. Louts 21. Redmond Co.. Ine., Owosso, Mich. (BY) 
THE ALPHA MOLYKOTE CORP oe one , Reliance Electric & Engineering Co., 1054 
® Fasce Industries, Inc., Rochester 2. N. ¥ Ivanhoe Kad Cleveland 10, Ohio 
5 BCDFGHYZ&) (PORLNOYV} 
Main Factories: 65 Harvard Avenue, Stamford, Conn. General Electric Co., Apparatus Sales Div 


Schenectady 5. N. ¥ Reuland Electrie Co, Alhambra, Calif 


71 Arnulfstrasse, Munich 19, Germany BC DEFGHJK LMNOPQRSTUVWYZ&) My a oa 
; me * p % " rig Orth B 
General (pave, Co., Dept. ML, Elyria Springfield 99 Ohio (BCDEFGJKNU) 
Globe Industries, Inc., Dayton 4, Ohlo er Co., Lioyd, Festus, Mo. (BCD 
(BC) bie) 
Hagen Mfg. Co., Inc., 202-20th, Moline, Smith Corp, A. 0, Tipp City, Ohio 
ll. (ABCDE) (FEN) 
Co.. A. W.. 284 N. Elm. Water- Sterling Electric Motors, Inc 401 Tele 
9 


. ‘ Hayd 5 T 
© NEW METER-RELAYS | depicted? eR tlt A 2 
4 4 4 4s w Haydon Mfg. Co., Inc., 2531 Elm, Tor (FKENQ) 


ction Conn. (ABCYZ Ther Electric & Machine Works. 11A 8 


Heinze Electric Co., 685 Lawrence, Lowell Jefferson, Chicago 6, Ill 
F R oO M 0 2 5 M I Cc ROA M p E R E Ss © U p Mass. (BCDFZ) Transicoi! Corp Germantown Pike & 
Helier Co., Gerald K., 1 N. Carey, Balti Quarryball Road, Fairview Village, Pa 
— > 2 . ) > more 28. Md. (C) (Servo) 
Ruggedized-Sealed, Black Bakelite, or Clear Plastic Cases rere ee, sneee wimses gun Wanner Blesirie Care, 0654 Pirmecth 
D'Arsonval indicating meters with built-in locking contacts Cleveland 11, Ohio (BCEFGJUVW) Ave.. St. Louts 14. Mo (FGKLNYZ) 
Servo) Westinghouse Electric Corp., Gateway Cen 
ltzer-Cabot Motor Div National Prew ter Bidg No. 8 401 Liberty Ave 
matic Co, Ir 125 Amory, Boston 19 Pittsburgh 22, Pa. (BCDEFGHIKLM 
Mass. (ABCEFGHIQUVYZ) NOPQUSZ&) 


Geaermotors 


regularl 


for sensitive and accurate control or alarm " 


TRIP POINT ADJUSTABLE to any point of 
Sensitive to changes as little 


ontact carried on movine 
, ; , } MOTOR GENERATOR SETS Revere Copper & Brass, Inc 230 Park 
Ave., New York 17, N. ¥ 
Riverside Metal Co., Div. H. K. Porter 
Inve Riversi(te. N. J 
Somers Brass (x Ine 110 Baldwin Ave 
tacts close and lock. Moldir ° MOTORS and GENERATORS. See Motors Waterbury, Conn. (Strip) 
\ Ta alx Superior Tube Cuw., Norristown Pe 
wound directly over moving coil, lo (Tubing 


MOUNTINGS, RUBBER and NICKEL-SILVER 


| or automatic. Spring action in SYNTHETIC (Red, Sheet, Tubing, Wire) 
Barry Controls, Inc 708 Pleasant, Water 


pointer, The other on an adjustable Leach Cor caet. Maines Bis 


pointer, When two pointers meet, cor Bante Fe Ave., Los Angeles 58 


g action is electro-magnetic. Reset can 


American Brass Co., Waterbury 20, Conn 
Single Contact Lowr Mass Chase Brass & Copper Co., Waterbury 26 
High Lin -10 Volts O Johns-Manville Corp., Dutch Brand, Div Cenn 
; $42.5 800 Woodlawn Ave., Chicago 19, Ill Penn Precision Products, Ine., 501 Crescent 
€.00 U.S. Rubber Co., Rockefeller Center, New Ave., Reading, Pa. (Strip) 
Ranges from 0-5 microomperes or 0-5 York 20, N. ¥ Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y¥ 
Riverside Metal Co. Div H. K. Porter 
MOVEMENTS, CLOCK and TIMING = Go. in Riverside, N. J 
Haydon Co., A. W 234 North Elm Seymour Manufscturing Co., Seymour 
have bimetal cold junction compensatior Waterbury 20. Conn Conn 
Standerd Contact Rating 5 to 25 milli Haydon Mfg. Co., In 531 Elm, Tor 
8 rington, Cone NON-MAGNETIC IRON and STEEL 
See Steel, Stainless 


kicks them apart forcefully 


millivolts up full scale Temperature 


ranges from 0-300 F. (10 ohms external) 


amperes DC. Can be built up to 100 


milliamperes D¢ NAME and INSTRUCTION PLATES 


Ruggedized-Sealed metal cases are Hrady Co., W. H., 727 W. Glendale Ave, NUTS. See Fasteners 
: ; \ Milwaukee 12, Wis 
V8 « 3'/) and 4 round, shock OHMETERS. Sco Instruments 


mounted, gasket-sealed NICKEL and NICKEL ALLOYS 
Black Bakelite case, 4\2 rectangular (Red, Sheet, Tubing, Wire) 


' 43 Alloy Metal Wire Div. H. K. Porter Co. ggoiLLaTorR See Instrumen 
Clear Plastic cases are 2/2 , 3% , and Inc., of Pittsburgh, Prospect Park, Pa one , — - 


ovble Conta 4 rectangular, Maximum visibility and American Brass Co.. Waterbury 20, Conn 
mps OC $83.25 \ ' Cupro-Nickel) a a re sa See Snstvmmente, les 
ower cos Chase Brass & Copper Co., Waterbury 20 tronic; also ecorders clllographic 
nel w f nd dicatir »yrometers are also available in ruggedized- Cann DuMont Laboratories In Allien B 
Penel meters and indicating pyrome oe ewe Driver Co., Wilbur B., 150 Riverside 760 Bloummeid Ave., Clifion, N. J 
sealed, black bakelite or clear plastic cases. New 40-page catalog lists Ave., Newark 4. N. J Federal Telephone and Radio Co., Div. of 
r > ) ' 1 »met to- Driver-Harr Co Harrison, N. J International Telephone and Telegraph 
prices and specifications for meter-relays, meters, pyrometers ond auto Elgin National Watch Co., Ordnance Div . 100 Kingsland Rd., Clifton, 
matic controls using meter-relays. Write for Catalog 4-A, Assembly Elgin, Til, (Cobalt Nickel) - : 
: 4 General Plate Div etals « mitrols General Electric Co., Apparatus Sales Div 
Products Inc., Chesterland: 14, Ohio. HAmilton 3-4436 (West Coost “Corp.. 48 Forest, Attleboro, Mass Schenectady 5, N Y 
r Int tional Nickel Ce., Inc., 67 Wall Radio Cor f America, Tube Div., Har- 
Desert Hot Springs 14, Calif. Phone: 4 3133) merne jenel ; ke . c aie P ; 


Penn Precision Products, Inc., 501 Cres Sim Electric Co., 5200 W. McKinsie 
See us at WESCON Show, Aug. 21-24, Los Angeles cent Ave., Reading, Pa. (Strip Chicago 44. 1 


OILERS. See Lubricators, O11 of 
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<4 Coil being driven into 
slots. Tight fit show 
importance of accu 
rate tolerances and di 


mensional stabilit 


flat 
lation 


reat 


A Quinterra Type 5 


ibrasion re 


'} 


/ 


2 ply is here being applied to the 


ection of armature coil to form baste cell insu 


bor 


ol 


Quinterra 


stance i Jrupping 


| er the 


ipplied o 


ish dip and hot 


pre cure 


Wty West Virginia Armature Co. switched 
to J-M QUINTERRA for armature coil insulation 


West Virginia Armature Co., Bluefield, W. Va., 
is a leading manutacturer of motor armature 


coils, used by the coal mining industry —a 


severe and difficult field 
that 


It was only after 4 
decided to 
pe 

2 ply for their traditional built-up insula 


years of field testing they 


Ss 


change to Johns-Manville Quinterra Ty 


tion materials. They made this change because 


they discovered that 


§ Quinterra higher inherent dielectric 


strength 


retain 
under prolonged high temperature 
operating conditions 

thi 


accurately 


Quinterra, manufactured to closer knes 


limen 


fit 


tolerances, permits more 


sioned coils, assuring easy and proper 


conforms readily to 


tabl 


Quinterra ts pliable hape 


of coil and remains dimensionally in 


or in us 


storage 


4 Quinterra is smooth, does not cr 


is easy and pleasant to handle 


hand 
elin 


Or irritate Operator 


fle 


to flaking or 


Quinterra | xible inate 


ures duc plitting 


Quinterra made f 


of highly purified asbesto 


Type ply 1 


sheet tre 


a polyvinyl acetate resin saturant 
bined under controlled temperature 
sure. It has ample mechanical stre 
handling. Its inherent dielectric 


»8O VPM even 


easy 

exceed 

1340 ¢ 
Find 


benefits 


at temperatt 


out how you can 


Write for 
illustrated brochure, EL-40A 
Manville, Box 60, New York 
In Canada, Port Credit (Toronto) 


from Quinterra 
page 
Johns 


obtain tl 


rom 


ites 


ngth tor 


trenet! 


ires Ove! 


res 4 
Addre 
16, N. Y 


Ontario 


c AMne 


Dimensional accuracy is imperative 


bie 


in 


finished cor being 


ire 


or-No-G;0 ume 


| Johns-Manville ELECTRICAL INSULATIONS 
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ELECTRICAL 


HUET 


PRECISION SERVICE ... 


from Order to Delivery! 


Your production problems may be simplified when 
you consult on organization with a long record ef 
successfully serving electrical manufacturers in all 
types of precision work. Whether you ore seeking 
advice on new applications redesign or wish yeur 
own designs executed, send us your requirements 


and they will receive our most careful attention 


Extra KNOW-HOW 


lor your specific design problem: 


LAMINATED AND INLAID METALS 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACT 





reneral Manager 


i} you area General Vanaver with expertence 


¢ lec front 


will 


in manufacturing electric or 


com 


ponents, this opportunity warrant your 


confidential inquiry 


\ planned retirement has created an oppor 
tunity for an executive to direct all phases of 
the operation of this multi-plant manufacturing 
company We are well financed, oul products 
and markets are dive rsified and our volume of 
business exceeds $10,000,000 annually. We are 
vrowing through constant improvement = in 
present line s and through extensive researe h and 


cle velopme nt activity 


We require 


years 


5 to 45 
Karnings will be in excess of $35,000 in 


a man in the age range of 


salary and bonus, and will be supplemented by 
a liberal stock option arrangement, 


Interviews will be held in a convenient city, at 
Your 


confidence 


handled in 
ine lude 


will be 
should 


present position and home te lephone number. 


out expense reply 


Box No. 108 ELECTRICAL MANUFACTURING 


1250 Sixth Avenue, New York 20, N. Y. 


a 


\aterman 


Producta Co Inc., 
emerald 


2445-63 

Philadelphia 25, Pa 

PACKAGING See 
(onteinert 


Boxes and Crates 
Packaging and Shipping. 


PACKINGS. See Gaskets 


PAINTS. See Lacquers 
and Varnishes, Finishing 


Enamels, Paints 


PALLADIUM. See 
inum Products 


Platinum and Plat- 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8 
waukee 4, Wis 

Arrow, Hart & Hegeman Fiectrie Co., 10% 
Hawthorne, Hartford 6, Conn 

Iiristol Co., Waterbury 20, Conn 

Clark Controller Co., 1146 E 
Cleveland 10, Ohio 

Kagle Bignal Corp., 202 20th 
fil 

General Electric Co 


Second, Mil 


152nd 
Moline 1 


, Apparatus Sales Div., 

Behenectady 5. N. Y¥. 

Heinemann Electric Co., 99 Plum, Tren 
ton, N. J 

Square D Co 4041 N 
waukee 12, Wis 

Ward Leonard Electric Co., 
Mount Vernon, N. Y¥ 

Westinghouse Electric Corp 
ter Bide No. 8 40) 
Pittsburgh 22, Pa 

Wheelco Instruments Div 
Co 1403 Hock 


Richards, Mil 
600 South, 


, Gateway Cen 
Liberty Ave., 


Barber -Colman 
Rockford, Ill 


PANELS, DIAL. See Dials and Panels 


PANELS, SHEET 
Metal Fabricators 


STEEL. Bee Sheet 


PAPER, INDUSTRIAL 


Cottrell Paper Co Inc,, 88 
Fall River 1, Mass 
Hollingeworth & Vose Co. 

Mass 
Mosinee Paper 
Mosinee, Wis 
West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. ¥ 


Purchase, 
East Walpole 
Mille Co., Dept EM 


PAPER, INSULATING 


Acme Wire Co,, 1255 Dixwell Ave., New 
Haven 14, Conn 
Continental-Diamond Fibre Div 
Hudd Co., Inc., Newark 13, Del 
Cottrell Paper Co Inc., 88 Purchase 
Fall River 1, M 
Monroe 


of The 


Dobeckmun Co., 8301 
land 18, Ohio 
General Electric Co., Chemical Div., 1 
Plastics Ave Pittefield Mase 
Ilollingeworth & Vose Co., 
Mass 
Insulation Manufacturers Corp., 
Washington Bivd., Chicago 6, Tl 
Irvington Div Minnesota Mining @ 
Manufacturing Co., @ Argyle Terrace 
Irvington 11, N. J 
Johns-Manville, Box 60 
N. Y 
Mica Insulator Co., Schenectady 1, N. Y 
M nee Paper Mille Co., Dept EM 
Mosinee, Wis 
National Vulcanized Fibre Co 
ton 99. Del 
Natvar Corp., 207 
bridge. N. J 
Spaulding Fibre Co Ine 
NY 
West Virginia Pulp and Paper Co 220 
Park Ave New York 17, N ‘ 


Cleve 


Walpole 
565 W 


New York 16 


Wilming 


Randelph Ave Wood 


Tonawanda 


PAPER, PHOTOGRAPHIC REPRO 
DUCTION 


Bruning ¢ Ir Charles. 4700 Montrose 
Ave., Chicago 41, ™ 
Eastman Kodak Co., Rochester 4, N. Y 


PAPER 


TRACING. See Tracing Cloth 


1 Paper 


PARTS FEEDERS, SELECTIVE 


Syntron Ce Homer City, Pe. (Vibrator 


PERMANENT MAGNETS. See Magnets 


Permanent 


PHOSPHOR BRONZE 
(Red, Sheet, Tubing, Wire) 


American Brass ¢ Waterbury 20, Conr 

Chase Brass & Copper Co Waterbury 20 
Conn 

Mallory & Co Inc PrP. R 
6, Ind 

a Meriden. Conr 

Precision Products I 501 Cres 
Ave Reading, Pa Su 

Copper & Erass, Inc 


Indlanapolls 


ip 

Revere 230 Park 
Ave New York 17, N. Y¥ 

Riverside Metal Co. Div. H. K 
Co., In Riverside, N. J 

sevmour Manufacturing Co 
Conn 


Porter 


Seymour 


PHOTOELECTRIC CELLS and TUBES 


Bradiey Laboratories, Ir 168 Columbus 
Ave.. New Haven 11, Conn 

General Electri Ce Electronics Div 
Electronica Park Syracuse N Y 

i EKlectr ‘ Db f Hupr rt 

ir \ Forest Dark I 

International Rectifier Corp.. 1521 E. 
Grand Ave El Segundo, Calif 

Radio Corp, of America, Tube Div., Har- 
rison, N, J 


PHOTOELECTRIC CONTROLS 


Iriste (x 


Waterbury 20, Conn 


General Electric Co., Apparatus Sales 
5, 


Div., Schenectady N 

Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, LL 

Westinghouse Electric Corp., Gateway Con- 
ter, Bidg. No. 3, 401 Liberty Ave., 
Pittsburgh 30, Pa 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 


PILLOW BLOCKS. See Blocks, Pillow 


PINS, COTTER and LOCK. See Fasteners 


PLASTICS, COLD MOLDED and 
INORGANIC. See Ceramics 


PLASTICS MOLDERS, 
and FABRICATORS 


Alden Products Co., 117 N. Main, Brock 
ton, Mass 

American Insulator Corp., New Freedom, 
ra 

Anchor Plastics Co., Inc 36-36 36th, 
Long Island City 6, N. Y 

Barber-Colman ¢ Dept. H, 1203 Rock 
Rockford, Ill 

Brand & Co., Inc., 
Conn 

Chicago Molded Products Corp,, 1024 N 
Kolmar Ave., Chicago 51, Ill 

Continental Can Co., Conolite Div., Wil 
mington 99, Del. 

Continental-Diamond Fibre Div. of The 
Budd Co., Inc Newark 13, Del 

Cosmo Plastics Co., 3239 W. 14th, Cleve 
land 9, Ohio 

Crane Packing Co., 6424 Oakton, Morton 
Grove, Il 

Davies Molding Co., 
Wells, Chicago 10, Il 

Dayton Rogers Manufacturing Co, 
eapolis 7TH, Minn 

Dixon Corp., Bristol 6, BR. I 

Erie Resistor Corp., Plastics Div., Erie 
Pa 

Formica Co., 14 
Cincinnati 32, Ohio 

Garfield Manufacturing Co 
Garfield, N. J 

General Electric Co 
Piastics Ave.. Pittsfield, Mass 

Gries Reproducer Corp 125 
Ave., New Rochelle, N. Y 

Irvington Div., Minnesota 
Manufacturing Co 
Irvington 11, N. J 

Kuhn & Jacob Molding & Tool Co., 1204 
Southard, Trenton 8, N. J 

Kurt-Kasch Inc., l4ly 8 
Dayton 1, Ohlo 

Mandex Manufacturing Co., Inc 
16th, Chicago &, Ill 

Mica Insulator Co., Schenectady 1, 

Midwest Molding & Mfg. Co., 
96, Ill 

National Vulcanized Fibre Co., 
ton 99, Del 

Natvar Corp.. 207 Randolph Ave 
bridge, N. J 

Phalo Plastics Corp., 
ter 

Plast led ‘art I is Fif 
Ave ‘ ort I’a 

Polymer Corp. of V’enna., 2120 Fairmont 
Ave Reading, i's 

Raybestos-Manhattan, Inc., 
ucts Div Manheim, Pa 

Resin Industries, Im A Sut wf The 
Borden Co., Santa Barbara, Calif 

Resistotiex Corp Koseland. N. 2 

Richardson Co., 2799 Lake, Melrose Park 
Mh 

Rogan Brothers, 8927 N 
Skokie, Ill 

Rostone Corp Lafayette Ind 

Ryerson & Son, [nec Joseoh T., Chicago 
rl 

Fpaulding 
nw. 

Sylvania Electric Products Ime., 1740 
Broadway, New York 19, N. ¥ 

Synthane Corp., 17 Uiver Road, Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

t S Gasket Co.. Camden 1, N. J 

Westinghouse Flectric Corp Gateway 
Center Bidg. No. 8, 401 Utberty Ave 
Pittsburgh % Pa 


EXTRUDERS 


William, Willimantic, 


Harry, 1428 N 
Minn 


Spring Grove Ave., 
, 20 River Road 
Chemical Div., 1 
Meechwood 


Mining & 
9 Argyle Terrace 


Broadway 
2610 W 


N. ¥ 
Gurnee 


Wilming 
Wood 


Commercial & Fos 


Plastic T’rod 


Monticello Ave 


Fiore ©o., ‘ne., Tonawends 


PLASTICS — MOLDING, LAMINATING 
CASTING and EXTRUSION 
COMPOUNDS 


Alkyd Molding Compound 

Cellulose Acetate 

Cellulose Nitrate 

Epoxy Resins 

Ethyl Cellulose 

Fluorocarbons 

Melamine Formaldehyde 

Methy! Methacrylate 

Nylon 

Phenolics 

Plastisols, Vinyl 

Polyethylene 

Polyester Resins 

Silicone Resins 

Btyrenes 

Urea Formaldehyde 

Vinyl Acetal 

Vinyl Alcohol 

Viny! Chloride 

Vinyl -Chioride 
Vinylidenechioride 

Viny! Chloride Acetate 

Vinylidene Chloride 


EL 


ZE2 SxRceeotaNoSSF 


Bakelite Co.. A Div. of Union Carhite & 

Cart ‘ rt i 4 p a 
York 17, N. ¥ EFHJIMQU\ 

Barrett Div Allied Chemical & Dye 
Corp 40 Rector, New York 4 N Y 

Celanese Corp. of America, 180 Madisor 
Ave New York 16, » Y A 

Ciba Gs I Pla I é Gree 
wich. New York, N. Y. (U) 

Dow Corning Corp Midland, Mich 
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BECKMAN 












A Totally New Concept of 
Industrial Instrumentation 


Berkeley 


MAGNETIC 


bring you high speed counting 
and control without vacuum 
tubes, offering 


*& CONTINUOUS-DUTY RELIABILITY 

* LONG SERVICE LIFE 

* INSTALLATION, OPERATION, SERVIC- 
ING BY REGULAR PLANT PERSONNEL 


New Ferristor* equipped Series 5840 Dual Preset Counter Con 


troller, and new Model 7650 EPUT* meter now available. Write 
or wire today for data, prices! Please address Dept. R-8. 


ahaa) 


| 2200 Wright Avenue * 


| 
| 
| 
| 
| 
| 
1 
| 
1 
\ 
| 
i 
| 
| 
| 
| 
| 
| 
| 
1 





diwision. ——— 


BECKMAN INSTRUMENTS INC 





Richmond 3, Calif 


*Trademark 


Need Efficient Timing? 
Wl] 


ee eee 


wal 


~ ie 


ka m1 ont cy 
INSTITUTIONS 


( 
\ 


pas 


af 





ae 


RADIO BROADCASTS 


ZENITH program timers 


Signal bells, buzzers, lights, etc. are dependably 

controlled with ZENITH units — proved in count- 

less applications. Synchronous motor for accu- 

racy...5-minute intervals in any 24-hour schedule 

.. easily changed...calendar cutout option- 

al. Write for bulletin. See Classified Phone Klry 

Directory for Name of Local Distributor. 1b 
TIMERS FOR ALL APPLICATIONS . 


TRANSPORTATION 





152 W. WALTON ST. ° CHICAGO 10, ILL. 


READER INQUIRY SERVICE CAKDS, PRECEDING BACK COVER 


Now! End Cord and 
Cable Fouts here 


RIPMASTER 


\ STRAIN 
RELIEFS 


















} i 


, © Permanently anchor 
exterior conductors 


© Withstand strains up 
to 100 Ibs! 


Low cost, easily installed 

GRIPMASTER Strain Reliefs 

anchor cords and cables at point of 

entry and positively prevent loosening 

of the conductor at the terminals. Solve 
| your cord and cable failures PERMANENTLY 
wherever exterior conductors supply the } 
power! Underwriters accepted. 

oo] 
FOR EVERY TYPE OF CONNECTION! 
EVERY ASSEMBLY LINE OPERATION! 









GRIPMASTER ALL-METAL TYPE 


SS Slight pressure permanently positions 
= ( this one-piece type. The strain relief 


« 
— 





forms a smooth metal band which is 


firmly locked in a tenacious grip about 


the cable 
(>| GRIPMASTER CLICKON TYPE : 
\ 
\ Clicks on in seconds, locks securely in : 
/ =) position. The Clickon forms an immovable if » . 
/ 4 —_ 
{ / ring with uniform pressure around the J) 
\ cable circumference - 


ee TT 


GRIPMASTER INSULATED TYPE a 
J Especially adapted to assembly line 
A aA we 
\ operations. Forms a neat, compact ring, —-! 


holding the cable in a vise-like grip 


4,8;! 


CALL OR WRITE TODAY, FOR NEW 
CATALOG, SAMPLES, QUOTATIONS 


GEORGE WALKER COMPANY 


EXCLUSIVE MANUFACTURERS 
118 AMSTERDAM AVENUE, PASSAIC, NEW JERSEY 


GRIPMASTER WIRE 
BINDING SLEEVES — 


Prevent the fraying of 
cord ends, Specially treat- 
ed rubber tubes available 
n & wire sizes to .790. 





for BUS BAR 
INSULATORS 


Hk photograph above shows some of the 


custom molded ROSITE insulator 


being 
produced for leading electrical bus duct manu 


Stone-like ROSITE inorganic and 


organic Compounds have become preferred ma 


facture! 


terials for these insulator 


because of imcreased 


shock strength provided as compared with older 
types of fireproof, noncarbonizing moldings 


Other advantages include dimensional accuracy 
and ease of molding in complex shapes. Low per 
pound material cost combined with our auto 
matic molding techniques make for economy. 


WRITE TODAY! 


Inquiries are invited 


i 


123 South Earl Avenue . 


PRODUCED EXCLUSIVELY 


)OSTONE 
— CORPORATION 


Engineers and Custom - VUoldens 


BY 


Lafayette, indiana 


336 


lu Pont de Nemours & Co., 
Polychem| 
De ADG 

Duret 


(Ine.)}, B. 1 
Wilmington 6% 

LPR) 

Plastice Div Hooker Electro 
ical Co., 1308 Walek Rd4., N. Tona 

wanda, N. Y EK Casting Resins 

Eastman Chemica! Products, lac., 
port, Tenn. (All) 

General Electric Co., Chemical Div,, } 
Plastics Ave, Pittsfield, Mass. (EFQS 

Giastic Corp, 4323 Glenridge Rd., Cleve 
and 21, Ohio (Q) 

Goodrich Chemical (Ce F Dept 
DK-4 Rose Bldg, Cl and 15, Ohi 


Kings 


Houghton Laborat Ine., 140 Houghtor 

Ave N. Y. (U) 
anufacturers Corp., 565 W 

ashington Bivd., Chicago 6, IN 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave Bt 
Paul 6, Minn 

Monsanto Chemical Co., Plastics Div 
Springfield 2, Mass. (CEFV 

Plastics Engineering Co., 1607 Geele Ave 
Sheboygan, Wis. 

Polymer Corp. of Penna., 
Reading. Pa. (GP) 

Resin Industries, Ir A Sub. of The 
Borden Co., Banta Barbara, Calif 

Resistofiexs Corp., Koseland, N J. (P) 

Rogan Brothers, 8027 N. Monticello Ave 
Skokie, Ill. (CEJ) 

Rostone Corp., Lafayette, Ind. «(H) 

Bhell Chemical Corp., 50 W. S0th, New 
York 20, N. Y¥. (U) 

0. 8S. Gasket Co., Camden 1 N. J. (P) 

U. 8. Rubber Co., Rockefeller Center, New 
York 20, N. ¥ 


2120 Fairmont 


PLASTICS, SHEETS, RODS and TUBES 


Aireraft-Marine Products, Inc Chemical 
& Dielectrics Div., 155 Park, Elizabeth 
town, Pa. (Dielectric Sheets 

Campeo Div Chicago Molded Froduct+ 
Corp., 2717 N. Normandy aAve., Chi 
ago, Ill. (Sheets only) 

Cleveland Container Co., 6201 Barbertor 
Ave., Cleveland 2, Ohio ‘Tubes) 

Continental Can Co., Conolite Div., Wii 
mington 99, Del 

Continental- Diamond 
tudd Co.. Ine Newark 18, Del 

Dizon Corr Bristol 6, R. 1 

Hastman Kodak Co., Rochester 4, N. Y 

Formica Co 1614 bBSpring Grove Ave 
Cincinnati 32, Ohio 

General Electric Ce Chemical Div 
Plastics Ave Pittsfield, Mase 

General Electric Co., Laminated and In 
sulating Products Dept.. Coshocton, Otto 

Glastle Corp 4312 Glenridge, (leveland 
17, Ohio 

Hays Ma 
Erie, Pa 

Houghton Laboratories, Ine., 
Ave., Olean, N. ¥ 

Insulation Manufacturers 
Washington Blvd, 

Mica Ineulator Co 

Molded Fiberglass 
fit Ave Ashtabula, Ohio 

National Vulcanized Firre Co., 
ton 99, Del 

Polymer Corp. of Penns 
Arce Reading. Pa 

Resin Industrie Ine A Sul 
Borden ¢ Santa Barbara, Calif 

Resinite Corp Div. of Prectsion Paper 
Tube Co 20858 W. Charleston, Chi 
cago 47, I 

Kesistofiexr Corp 

Ryerson & Son, Inc 
rl 

Spaulding 
N.Y 

Taylor Fibre Co 

t 8. Rubber Co 
Chicago 30. TH 

Westinghouse Electric Corp 

3 401 


Fibre Div. of The 


ufacturing Co 801 W. 12th 
14@ Houghton 
Corp 565 W 
Chicago 6, 

Schenectady 1, N Y 
Sheet Co., 4315 Bene 
Wilming 
2120 Fairmont 


of The 


Moreland, N J 
Joseph T., Chicago 8 


Vibre Co ine Tonawanda 


Norristown. Pa 
438 N. Pulaski Ra 


Gateway Cen 
Liberty Ave 


PLATINUM and fLATINUM 
UCTS. See also Contacts 


& Co., Ine 113 Astor 


PROD. 


Newark 5 
x 318 Washington, Mt 


tate 1 Metals and Controls 
Forest Attlebor Ma 
& Hlarma ® Fulton 
x Y 
y Co, J. M $71 


New 


York 


Elm, Hartford 1 


PLIERS and 


Kletr & Mathias 
Kd Chicago 4 I 


CUTTERS, WIRE 
7200 McCormick 


Sons 


PLUGS and 


JACKS. COMMUNICATION 
! ft. 1 ’ 


i7 N. Ked 
I 
Halsted 


1328 N Chicago 


PLUGS and RECEPTACLES 


Alden Products Co., 117 N. Main, Brock 
Ampher 
Ave., Ch 
Arrow-Hart 
Hawthorne, Hartford 6, Conn 
Automatl Electric Sales Co 
Van Buren, Chicago 7, I! 
Belden Mfg. Ce 4633 W 
Chicage 44, Ill 
Cannon Electrie Co., 


Hegeman Electric Co 103 


1033 W 
Van Buren 


Dept. 500 
Calif 
Route 46 


3209 
Hiumboldt. Los Angeles 31 

Constantin & Cx L. L 
N. J 

Cornish Wire Co n 50 
Yoru 7, N. ¥ 


Ladi 


Church, New 


ALGUST 19% 


Crouse-Hinds Co., Syracuse i, N. Y 
General Electric Co. Construction 

rials Div., Bridgeport 2, Conn 
Hubbell Inc Harvey Bridgeport 2 


Conn 
Johnson Co, E. F 
5.Ww Wase.a, Minn 
Jones Div., Howard B., Cinch Mfg 
Chicago 24, Ill 
Pass & Seymour, Inc 
cuse 9, N. Y 
Pyle-National Co., 
Chicago 51, Ill 
Royal Electric Co., Inc., Pawtucket, R. I 
Stromberg-Carison A Dt of General 
Dynamics Corp., 117 Carlson Rad 
Rochester 3. N. Y 
U. 8. Rubber Ce 
New York 20, N. Y 


Mate 
2331 Second Ave 
Corp 
, Solvay Station, Syra 
1388 N. Kostner Ave 


Rockefeller Center 


PLYWOOD, METALCLAD 


United States Plywood Corp., 55 W 
New York 36, N. Y 


44th 


PORCELAIN. See Ceramics 


POSTS, BINDING 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn 

Superior Electric Co., 
Conn 


18 Mountain Grove 


803 Middle. Bristol 


POTENTIOMETERS. See also Rheostats 


Allen-Bradley Co., 1316 8. Second, Mi) 
waukee 4, Wis 
Bourns Laboratories 
Riverside, Calif 
Clarostat Mfg. Co., Inc., Dover, N. H 
DeJur-Amsaco Corp., 45-01 Northern Blvd, 
Long Island City 1, N. Y¥ 

Eastern Precision Resistor Corp.. 675 Bar 
bey, Brooklyn 7, N. Y 

Giannini & Co., Inc., G 
Calif 

Helipot 
ments, Inc., 

International 
Broad ’ 

Ohmite Manufacturing Co., 
Skokie, Ill 

Stackpole Carbon Co St 


6135 Magnolia Ave 


M., Pasadena | 


of Beckman Instru 
South Pasadena. Calif 
Resistance Co., 401 N 
delphia 8 Pa 
3613 


Marys, Pa 


Corp., Div 


Howard 


POTS and LADLES. MELTING 


Genera Electri Co Apparatus 
Div Schenectady 5. N. Y¥ 
Vulean Electric Co., Danvers 2, Mass 


Sales 


POWDERED METAL PRODUCTS. See 
also ‘earings and Bushings; Contacts 


Amplex Div. of Chrysler Corp Detroit 
3 Mict 

Gibson Electric Co 8349 
Ave Pittsburgh 21, Pa 

Mallory & Co., Inc., P. R., 
6, Ind 

Radio Cores, Inc 9540 Tulley Ave., 
Lawn, Ill. (Iron Cores) 

Stackpole Carbon Co., St. 

United States Graphite Co., 
Saginaw. Mich 

Yale & Towne 
jered Metal 
mont Ave 


Frankstown 
Indianapolis 
Oak 


Marys, Pa 
1621 Holland 


Manufacturing Ce., Pow 
Products Div., 9335 Bel 
Franklin Park, Til 


POWDERS, METAL 

Handy & Harman, 82 
-s ». © 

New Jersey Zinc 
York 38, N. ¥ 
and Zine) 


Fulton, New York 


New 
Oopper 


Co 160 Front 
(Brass, Bronze 


POWER SUPPLY UNITS 


American Television & 
Paul 1, Miner 
Doeleam, Div. of Minneapolis- Honeywell 
Soldiers Field Rd., Boston 35, Mass 
Electro Products Laboratosies Ine 4501 
N Ravenswood Ave Chicago 40. IT! 
Fansteel Metallurgical Corp., North Chi 
eago, Til 
Mallory & Co., In P. R 
6, Ind 
Superior 
Conn 
Texa r I 
A la rexa 


Radio Co St 


Indianapolis 


Flectric Co., 808 Middle, Bristol 


METALS 
Steel, Zine, 


Aluminum, 
Sheet and 


PRE-PLATED 
Brass, Copper 
Strip 
American Nickeloid Co., Peru 3, Ml 
Apollo Metal Works, 6678 8. Oak 
Ave Chicago 38, I 

Superior Electric Ce 803 
Conn 


Park 


Middle, Brieto! 


PRESSES. MOLDING. See Molding Ms 


chines, TP lasti 


PRINT MACHINES 


Bru g Co Ine Charlies 
A Chicago 4 I 


4700 Montrose 


PUMPS 


Allis-Chalmers, M 

Bendix Aviation Corp., Sci 
ney, N.Y 

Robbins & Myers, lr Pump Dir spring 
field 99, Ohio 


waukee 1, Wis 
tilla Div., Sid 


PUSH BUTTON STATIONS 


Allen-Bradley Co 

waukee 4, Wis 
Allis Chalmers 
Arrow-Hart & 


1316 8 Second Mii 
Milwaukee 1, Whe 
Hegeman Electric Co., 108 
Hawthorne, Hartford 6. Conn 
Automat! Electric Sales Corp 
Van Buren, Chicago 7, Ill 


1033 W 


FLECTRICAL MAN 





TOT ars 


” for APPLIANCES See ete! | 
and ELECTRICAL EQUIPMENT 3 


MOST SENSITIVE 


= 
Ann) is | 


_ PATENTED CONDUCTION 
oo a» Also BIMETAL there I 
| TYPES 


‘Used by 


leading 
R6 ge electrical 
% SF “1. manufacturers 
GUARANTEED . many 
for years 
18 MONTHS = *’ 


For Descriptive Literature, write: 
PCa NATIONAL LOCK 
BARTLETT, NEW HAMPSHIRE Special-Purpose 


You Get Things Done Better FASTENERS 


By Seeing What's Happening Save Engineering 
And Design Time 


Call upon National Lock fastener specialists to 
participate in your early planning .. . before your 
designs are frozen These experienced men will 
furnish complete information on National Lock 
screws and bolts of every type, size, finish and 
material to meet your specifications, You'll be time 


and money ahead with National Lock. Write today. 
BOARDMASTER VISUAL CONTROL , 


& Gives Graphic Picture of Your % Easy to Use. Type or Write on S Pp EC { A L H EA D S 
Operations in Color 


Cards, Snap on Board 


& Facts at a Glance - Saves Time & Ideal for Production, Schedul- Ss EC i A L Ss Hi A N K Ss 


and Prevents Errors ing, Sales, Inventory, Etc 


* ASimple, Flexible Tool - Easily % Compact, Attractive. Made of SPECIAL THREADS 


Adapted to Your Needs Metal. 60,000 in Use 


Complete Price $4950 Including Cards \ 


ee en ee eer aie mam National Lock Company 


Fastener Division « Rockford, Illinois 


GRAPHIC SYSTEMS, 55 West 42nd St., New York 36, WY. 


S$, PRECEDING 





RECIPROMOTORS AND SEMOTORS 


AX-426 RECIPROMOTOR 

A Recipromotor is a rectilinear indu 

notor is made up of a Ree promotor acting upon a 
thin disk of copper or ah n to make it rotate or 
oscillate. Recipromotors may be furnished for practi- 
cally any force and any length of stroke. They are used 
for any operation requiring reciprocating forces of var- 
ious magnitudes, Semotors may be used for operating 
butterfly valves, clutches, indexing tables, and any 
other mechanism requiring simple oscillating motive 
units, Send for Bulletin EE-157 for more explanation. 


We also make many standard lines of solenoids; 
we also make complete replacement lines of solenoids 
to replace General Electric and National Acme lines 
of solenoids; we also make solenoid operated shoe 
brakes for torque capacities ranging from 3 ft-lbs. 
to 24,000 ft-lbs. 

Send for more information. See our catalogs in 
Sweet's Catalog Serv 


TROMBETTA SOLENOID € ORP. 


329 N. MILWAUKEE ST. «© MILWAUKE 


SUB-MINIATURE 
SWITCH 


@ 5 amperes 
125/250v. a-c 


@ 4 amperes 
30 v. d-c 


ACTUAL SIZE 


UNIMAX type USM 


This compact, single-pole double-throw, snap- 
acting switch is built for easy wiring in miniaturized 
apparatus. Its sturdy, phenolic case is 25/32 x 23/64 
x “% inch, with sturdy, standard flat terminals widely 
spaced for rapid wiring and easy soldering. Avail- 
able in plain or leaf-actuator styles. 

Free detailed data sheet on request. 


UNIMAX SWITCH 


PPeP ele Pee ¥i/4a44240e ’ aut 


IVES ROAD, WALLINGFORD, CONNECTICU 


Clark Controller Co., 1146 E. 152na 
Cleveland 10, Ohio 

Crouse-Hinds Co., Syracuse 1, N. Y 

General Electric Co Apparatus Bales 
Div,, Schenectady 5, N. Y 

Micro Switch, a D # Minneapolis-Honey 
we Keguiator Co., Freeport, lil 

National Acme Co., 176 EB. léist, Cleve 
land 6. Ohio 

Pyle-National Co., 
Chicago 51, I 

Bquare 1) Co, 4041 N. Richards, Milwau 
kee 12, Wis 

Stromberg Carison, A Div. of Genera) 
Dynamics Corp 117 Carlson Rad 
Rochester 3. N. Y 

Ward Leonard Electric Co., 600 South 
Mount Vernon, N. ¥ 

Westinghouse Electric Corp., Gateway Cen 
ter, Bidg. No. 3, 401 Liberty Ave 
Pittsburgh 30, Pa 


1388 N. Kostner Ave 


PYROMETERS 


Assembly Products, Inc 
Ohio 

Bristol Co Waterbury 26, Conn 

TAGliabue Instruments Div., Weston 
Electrical Instrument Corp 614 Fre 
linghuysen Ave Newark 5, N J 

Thermo Electric Co 109 Fifth, Saddle 
River Township Hochelle Park Pos 
Office, N. J 

Wheelco Instrument Div Barber Colmar 
Co 1403 Kock, Rockford Ili 


Chesteriand 14 


REACTORS Bee Transformers 


RECORDER COMPONENTS, MAGNE! 


IC. Bee Instruments 


RECORDERS, COMPUTER. See inary 


ments, Electronic 


RECORDERS. GRAPHIC 


See Instruments 


RECORDERS, OSCILLOGRAPHIC 


Brush Electronics Co., 3405 Permins ave 
Cleveland 14, Ohio 

Sanborn Co., Industrial Div 195 Masses 
chusetts Ave, Cambridge 89. Mass 


RECTIFIERS, SEMICONDUCTOR 


Acme Electric Corp., Cubs, N. Y 
Automatic Electric Sales Corp., 
Van Buren, Chicago 7, Il 
Bradley Laboratories, Inc 168 Columbus 
Ave.. New Haven 11, Conn. (Selenium 

& Copper Oxide) 

Fanstee| Metallurgical Corp Rectifier 
Div North Chicago, Il} oenren) 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegrept 
Cort 00 Kingsland Rd., Clifton, N. J 

General Flectric Co., Apparatus Sales Div 
Bchenectady 5, N Y (Selenium, Cop 
per Oxide, Industrial Germanium) 

General Electric Co Electronics Dts 
Electronics Park, Syracuse 1, N. Y¥ 
(Germanium Diode) 

International Rectifier Corp 1521 
Grand Ave., El Segundo, Calif (Belen 
ium) 

International Resistance Co, 401 N. Broad 
Philadelphia 8, Pa 

Mallory & Co.. Inc P. R., Indianapolis 
6. Ind Magnesium-Copper Sulphide) 

Radio Receptor Co Inc Semiconducta 
Div., 240 Wythe Ave., Brookiyn 11, N.Y 
Germanium Diode, Selentam) 

Raytheon Manufacturing Co Semicon dur 
tor Div 55 Chapel, Newton 58, Mase 

Sarkes Tarzian, In Rectifier Div.. Dept 
M3. 415 N. College Ave., Biloomingtor 
Ind 

Sel Kez Precious Metals, Inc 
N. J 

Syntron Co.. Homer City. Pa 

Ther Electric & Machine Works, 11A 8 
Jeffersor Chicago 6, Til (Selenium) 

Transitror Flectronie Corp Melrose 76 
Mass. (Silicon) 

Union Switch & Signal Tiv 
house Alr Brake Co., 
Pa Selenium) 

Westinghouse Electric Cerp.. Gateway Cen 
ter Bide. No 8, 401 Liberty Ave 
’ burgt Pa 


1033 W 


Bellevilie 


Westing 
Pittaburgh 18 


RECTIFIERS, TUBE TYPE 


Allis Chalmers, Milwaukee 1, Wis 

Amperite Co Ine 561 Broadway New 
York 1°. New York 

h Mit n Bruno, Calif 

Electrons. Ine 2 Ave Newark 
8, N. J 

General Electric Co 
+o 


Apparatus Sales 

Schenectady 5 

Radio Corp. of America 
risor N. 72 

Raytheon Manufacturing Co Sem iconduc 
tor Div 55 Chapel. Newton 58, Mass 

Westinghouse Electric Corp... Gateway Cen 
ter Ride No 3, 401 Liberty Ave 
Pittsburgh 30, Pa 


Tube Div., Har 


REGULATORS MOTOR SPEED Ree 


Controllers, Motor 


REGULATORS 


Thermostats 


TEMPERATURE 


REGULATORS, 


Transformers 


VOLTAGE See 

Variable- Voltage 

Acme Electric Corp.. Cuba, N. Y¥ 

Allis Chalmers, Milwaukee 1. Wis 

Amperite Co Inc 561 Broadway, New 
York 12, New York 

Curtiss-Wright Corp., Carlstadt, N. J 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. ¥ 


AUGI 


R-B-M Div 
port, Ind 

Sola Electric Co., 4633 W. 16th, Chicago 
50, Ill 

Superior Electric Co., 803 Middle, Bristol, 
Conn 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bidg. No, 3, 401 Liberty Ave., 
Pittsburgh 30, Pa 


Kesex Wire Corp., Logans 


RELAYS and CONTACTORS 


AGA Div. of Elastic Stop Nut Corp 
of America, 1027 Newark Ave., Elize 
beth 3, N. J 

Adams & Westlake Co, 
Mercury) 

Advance Melay, Electronics Div., Elgin 
National Watch Co., 2435-M Nurth 

acm) Burbank, Calif 

AEMCO. In 60 State, Mankato, Minn 

Allen Bradley Co., 1816 8. Second, Mil- 
waukee 4, Wis 
Allied Control Co., Ine., 2 East End Ave., 
New York 21, N. ¥ 
Allis-Chaimers, Milwaukee 1. Wis 

Amperite Co., Inc., 561 Broadway, New 
York 12 N Y (Delay Thermostatic 
Metal Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne. Hartford 6, Conn 

Assembly Products, Inc., Chesterland 14 
Ohlo 

Automatic Electric Sales Corp 
Van Buren. Chicago 7, Il! 

Automatic Switch Co., 333 Lakeside Ave 
Orange, N. J 

Kar! Colman ¢ Dept. H, 1 Kock 
itiekford, I 

Bristol Co Waterbury 20, Conn 

Clare & Co, ¢ P., 3101 Pratt Bivd., 
Chicago 45, Ill 

Comar Electric Co., 3349 W. Addiron 
Chicago 18, Tl 

Cramer Contr Cort Rox 8 Center 
brook, Conn. 

Curtiss-Wright Corp 
Time Delay) 

Cutler-Hammer, inc 
Milwaukee 1, Wis 

Durakool, Inc., Elkhart, Ind. (Mercury) 

E-T-A Products Co. of America, 5085 N 
Elston Ave., Chicago 50, Ill 

Ebert Electronics Corp 212-20 Jamaice 
Ave.. Queens Village 28, N. Y 

Edison, Inc Thomas A., Instrument Div 
Dept. 53, West Orange, N. J 

Federal Telephone and Kadio Co., Div. of 
International Teleohone and Telegtaph 
Corp.. 100 Kingsland Kd., “lifton, N. J 


Filtors, Inc 30 Sagamore Hill Dr., Port 
Washington, L. I N. ¥ 

Five Star Co., Plants Place, Planteville 
Conn 

G-V Controls Inc., 8 Hollywood Plaza 
East Orange, N. 3 

General Controle Co., 801 Allen Ave 
Glendale 1, Calif 

General tri Co Apparatus Bales 
DI ctady a 

Guard ‘ \“ 
Chicago 

Haydon Co F 2 N. Elm, Water 
bury 20 : 

Haydon Mfy In 
rington Contr 

Heinemann Electric Co 
ae ee Time delay) 

Kellogg Switchboard and Supply Co 79 
W. Monroe, Chicago 3, Nl Magnetle 
Impulse) 

Leach Corp., Leach Relay Div., 5915 Ava 
on Bivd., Los Angeles 3. Callf 

Magnecraft Electric Co 3352 W. Grand 
‘ve. Chicago I 

Mercold Corr 420 Belmont Ave chi 
ago 41. Il 

North Electric Co., 587 8. Market, Galion 
Oh\e 

Ohmite Manufacturing Co 3613 lioward 
Skokie, Il! 

Phillips Contrel Corp A Sub. of Thor 
Corp 50 WwW Washington Joliet mh 

Potter & Brumfield Mfg. Co Ine Sub 
f American Machine & Foundry Co 
Princeton. Ind 

Electric Corp., 1500 Church, Frede 
k, Mad 

KR-BM Div Fesex Wire Corp, Logane 
port. Ind 

Relay Sales. In P.O. Box 186B, West 
Chicago, Til 

Sigma I r ent I 60 Pear Bostor 
“> Ma 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 

Stromberg-Carison, A Div. of Genera) 
Dynamics Corp 117 Carlson Rd., 
Rochester 3, N. ¥ 

Union Switch & Signal Div., Westinghwuse 
Air Brake Co., Pittsourah 18 Pa 

Ward Leonard Electric Co., 600 South 
Mount Vernon, N. ¥ 

Westinghouse Electric Corp., Gateway Cen 
ter Bice Ne 3. 401 Liberty Ave., 
Pittsburg Pa 

Weston Electrical Instrument Corp 614 
Frelinghuysen Ave Newark 5. N. J 

Wheelock Signals In 273 «=Branchport 
Ave., Long Branch N. J 

Zenith Electr Co., 152 W. Walton, Chi 
ago 10, Il 


Elkhart, Ind 


1033 W 


Carlstadt nm & 


1264 St. Paul Ave 


Walnut 


2531 Eim, Tor 


v9 Plum, Trenton 


REMOTE CONTROLS. See Push Button 
Stations Relays and Contactors 
Switches: Controls, Pressure & Tempers 
ture 


RESINS. INSULATING. See Varnishes 
Compounds and Resins 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 150 Riverside Ave 
Newark 4. N. J 
Driver-Harris Co, Harrison, N. J 


RESISTANCE HEATING UNITS. See 
Heating Elements and Units 
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es" neo INSULATION 


— 


QO = _— 2 y | 
of or, 


6 * 
_ al 


BUILT-UP MICA COMMUTATOR INSULATION 
ALL TYPES, FORMS AND CLASSIFICATIONS 


COMMUTATOR END RINGS « COMMUTATOR SEGMENTS 
MICA SEGMENT PLATE «+ MICA MOLDING PLATE 
MICA BUSHINGS + MICA TUBING 


FABRICATED FORMS AND STAMPINGS TO SPECIFIED DIMENSIONS AND TOLERANCES 
Write for Catalog or Consult Yellow Pages in Telephone Book 


NEW ENGLAND MICA COMPANY. INC. 
66 WOERD AVENUE, WALTHAM 54, MASSACHUSETTS 


DO YOU WANT TO CONCENTRATE 
ON MANUFACTURING. AND Module 


LET US DO YOUR SELLING? 
Ektron 


ATHEW AY & co. Detector... 


t 
75 Montgomery ee 
J rsey city 2, New A unique lead sulfide photosensitive resistor with 
e the following characteristics: 


® Response extends from 0.25 microns to 3.5 microns with 


maximum sensitivity at 2.2 microns in the infrared 
Cole o sine 
\ National . ale 5 Organization ee ®@ High signal-to-noise ratio in infrared 


( 7 ' > » . o 
| )| i, W ith ware house stor ks throug hout ®@ Signal response is almost independent of size of sensitive 


the U.S., is looking for one or two more area 


Manufacturers of Kle« tric Sper ialties @ Unaffected by vibration, 
small in size 
who want to be relieved of all sales 
el ® Available in complex and 
responsibilities. We will finance, buy exact arrays and mosaics 
ee e ee ee 


outright or handle your sales and 


credits on a commission basis. Bank For a booklet giving detailed information on Kodak 
Ektron Detectors, write Military and Special Products 

references furnished. acs 

2ales, 


EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 


READER INOUIRY SERVICE CARDS, PRECEDING BAC 





HIGH TORQUE 
TIMING MOTOR 


specially designed by International 
to meet the need for time controls, such as au- 
tomatic washer and dishwasher timers, where 
quietness is not a factor, but where high torque 


is required. It's the new Series G Intermatic 
Timing Motor. 


Free send for sample and prices. State 


quantities, speed, torque and any spe- 
cial requirements 


Series W and WB 
for moderate 
torque and quiet 


applications 
TIMING MOTORS 


INTERNATIONAL REGISTER CO. 


(Makers Range Timers, Interval Timers, Dry 
Timers ne Switches. The Time-All) 


2620 W. Washington Boulevard . Chicago 12, Illinois 


bicoork 


urolded 


BLACK NYLON 


SCREWS 
aL 


NUTS 


Can't rust... 


Can't corrode... 


Acid resistant... 
Need no insulation... 
se 


a CUT ASSEMBLY TIME 


Exhibit 
at the 
WESCON 
Show 
Booth 129 


5711 Northwest Hwy a. 


6-32, 8-32 and 10-32 in stock. Actual 
production samples will give you the 


whole story. Write on your letterhead. 


Chicago 30, Ill 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, Resist- 
ance 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Amperite Co, Inc., 561 Broadway, New 
ork 12, N. Y¥. (Bulb Type) 

Centralab, Div. of Globe-Union, Ine., 
2H KE. Keefe Ave Milwaukee 1, Wis 

Clarostat Mfg. Co.. inc., Dover, N. H 

Dale Products Inc., 1306 28th Ave., Colum 
bus, Nebraska 

Eastern Precision Resister Co., 675 Bar- 
bey. Brooklyn 7, N. Y 

Bastman Kodak ©o., Rochester 4, N. Y 

ker Khealetor Cory Electronics D Erie, 
Pa 

Gieneo Corp., Guiton Industries, Inc., 212 
Durham Ave., Metuchen, N 

Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5. NM. J 

Hyeor Div of International Resistance 
Oo., 12970 Bradiey Ave., Sylmar 10 
Calf 

International Resistance Co, 401 WN 
Broad, Philadelphia 8 Pa 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Ctygtte Mfg. Co., 3613 Howard, Skokie 
1 

Radio Corp. of America, Tube Div., Har 
rison, N. J 

Resistance Products Co., 914 8. 18th, 
Harrisburg, Pa 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Square D) Co., 4041 N. Richards, Milwau 
kee 12, Wis 

Stackpole Carbon Co., St. Marys, Pa 

Texa Instruments Ir 6000 = =Lemmor 
Ave Dallas 9, Texa 

Ward Leonard Electric Co., 600 South 
Mount Vernon, N. Y 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5. N. J 


RESISTORS, POWER CIRCUIT 
Allen-Bradley Co., 1816 8. Second, Mil 
waukee 4, Wis 

Dale Products Inc 1806 28th Ave. 
Columbus, Nebraska 
Erie Hesistor Corp., 
Erie, Pa 

General Electric Co 
Div Schenectady 5, N 
Hardwick, Hindle, Ine., 40 Hermon, New 
ark 5, N. J 

International Resistance Co., 401 WN 
Broad, Philadeiphia 8, Pa 

Mallory & Co., Inc., P. K., Indianapolis 
6, Ind 

Ohmite Mfg. Co., 3618 Howard, Skokie 
m 

Sprague Electric Co., 8307 Marshall, North 
Adams, Mass 

Ward Leonard Electric Co., 600 South 
Mount Vernon, N. ¥ 


Electronics Div 


A Deeretne Bales 


RESOLVERS. See Servomechanisms 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis 

Amperite Co., Ine., 561 Brosdway, New 
York 12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H 
DeJur-Ameco Corp., 45-01 Northera Bivd 
lang Island City 1, N. Y 

Hardwick, Hindle, Ine., 40 Hermon, New 
ark 56, N J 

Mallory & Co., Ine., P. R., Indianapolis 
6, Ind 

Ohmite Mfg. Co., 3618 Howard, Skokie 
rl 

Rex Rheostat Co., Baldwin, N. Y 

Ward Leonard Electric Co 600 Bouth 
Mount Vernon, N. Y 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1816 8. Second, Mii 
waukee 4. Wis 

Clarostat Mfg. Co., Ine Dover, N. Hf 

DeJur-Amaco Corp., 45-01 Northern Blvd 
long Island City 1, N. ¥ 

General Electric Co., Apparatus Sales 
Div, Schenectady 5. N. Y¥ 

Hardwick, Hindle, Ine., 40 Hermon, New 
ark 56, N. J 

National Electrie Controller Co., 1070 
Glenwood Ave Chicago 26, Il 

Ohmite Mfg. Co., 3613 Howard, Skokie 
rl 

Rex Kheostat Co., Baldwin, N. Y¥ 

Superior Electric Co., 808 Middle, Bristol 
Conn 

Ward Leonard Electric Co., 600 South 
Mount Vernon, N. Y¥ 

Westinghouse Electric Corp., Gateway Cen 
ter, Bide No &, 401 Liberty Ave 


RINGS. COLLECTOR 


Baker & Co., Inc., 118 Astor, Newark 5 
N. J. (Preetous Metal) 

Electro Tee Corp 4 Romanelli, South 
Hackensack, N. J 

Genera Viate Div Metals & Controls 
Cor is Fore Attlebor Mass 
Precious Meta 

Graphite Metallizing Corp 1058 Nepper 
han Ave Yonkers 3, N. Y¥ 

Ney Co, J. M 371 Elm, Hartford 1 
Conr 

Nippert Electric Produete Co. 
Mound, Columbus 23, Ohio 

Toledo Commutator Co. South Chestnut 
Owosso, Mich 


1759 W 


Triple “M*" Electronents Div., Midwest 
Molding & Mfg. Co., Gurnee 96, Ill 


RINGS, RETAINERS and SNAP 


Associated Spring Corp Bristol, Conn 

Garrett Co., Inc., George K., Philadelphia 
34, Pa 

National Lock Washer Co., 40 Hermon 
Newark 5, N. J 

Radio Frequency Laboratories, Inc., Boon 
ton 9. N 

U. 8 Gasket Co., Camden 1, N. J 

Waldes Keohinoor, Inc 47-16 Austei P'i., 
Long Island City 1, N 


RIVETS. See Fasteners 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9600 W 
Jackson Bivd., Betiwood, Ill 

Milford Rivet & Machine Co., Milford 
Conn 


ROLLER BEARINGS. See Bearings, Bal) 
& Roller 


RUBBER and RUBBER PRODUCTS 


Acadia Synthetic Products, Div. Western 
Feit Works, 4021-4189 W. Ogden Ave 
Chicago 23, Ill. (Silicone) 

Chicage Rawhide Mf Co 1301 Elston 
Ave., Chicago 22, Ill. (Sflicone) 

Dow Corning Corp Midland, Mich 
(Bilicone) 

Bnjay Co., Inc., 15 West Silet, New 
York 19, N. ¥ 

General Electric Co Chemical Div l 
Plastics Ave Pittsfield, Mass 

Goshen Rubber Co., Inc., P. O. Box 517 
Goshen, Ind 

Johns-Manville Corp Dutch Brand Div 
7800 Woodlawn Ave., Chicago 19, Ill 
Phoenix Manufacturing Co., Rubber Prod 
ucts Div.. Joliet, Il 
Raybestos-Manhattan, Inc Plastic Prod 
ucts Div Manheim, Pa 

Seamless Rubber Co., New Haven 3, Conn 
Btalwart Rubber Co 197 Northfield Rd 
Bedford, Ohie (Silicone) 

Uv. 8 Rubber Co Rockefeller Center, 
New York 20, N. Y¥ 


SAWS, COMMUTATOR. See Commutater 
Saws & Slotters 


SCRAPER RINGS. See Rings, Retainer 
& Snap. 


SCREW DRIVERS 
Tools, Portable 


PORTABLE Ree 


SCREW MACHINE PRODUCTS. See also 
Fibre Plastics 

Aluminum Co. of America, Aleoa Bldg 
Pittsburgh 19. Pa 

Chase Brass & Copper Co., Waterbury 20 
Conn 

Master Appliance Mf Co. Racine 2, Wi 

Milford Rivet & Machine ¢ Milford 
Conn 

National Acme Co., 176 EB. 18ist. Cleve 
land 8. Ohto 


SCREWS. See Fasteners 


SEALING COMPOUNDS. See Cements 
Insulating & Sealing; Waxes & Com 
pounds 


SEALS and TERMINALS, HERMETIC 


American Lava Corp Chattanooga 5 
Tenr 
Ar Klectror 1830 8 4 
Ave Chica a 
Constantin & Ce L. L 

N. J 

Flectrical Industries, 44 Summer Are 

Newark 4, N. J ; 
Fusite Corp AH9R Fernview Ave Cin 
innati! 13, Ohio : 

» Cerarcien Corp Keashey, N. J 
Flectri Co Apparatus Sales 
Schenectady 5, N. ¥. (Glase Bush 


Route 46, Lodi 


ings) 

Hermaseal Co., Inc 
Ind 

Hermetic Seal Products Co 
Newark 7. N. J 

International Resistance Co., 401 N. Broad 
Philadelphia 8, Pa 


1010 Main, Elkhart 


49 8. At 


SEALS, MECHANICAL, (Rotary Shaft 


Crane Packing Co., 6424 Oakton, Mortor 
Grove, Til 


Garlock Packing Co., Palmyra N Y 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co 1301 Elston 
Ave.. Chicago 22, I 
Gites Brose Mfg. Co 

Ave., Chicago 23, Ill 
Syntron Co., Homer City, Pa 

U. 8. Gasket Co., Camden 1, N. J 


1840 8. Kilbourne 


SELENIUM RECTIFIERS. See Rectifiers 
Semiconductor 


SEMICONDUCTOR preoucts See 
Kectifier Ser maductor ra r 


and Crystal Diodes 


SERVOMECHANISMS Controls Syn 
chros, etc.) Also see Motors 

Bristol Co., Waterbury 20, Cona 

Clifton Precision Products Go., Ine., Clif 
ton Heights, Pa 

Dieh!| Manufacturing Co., Electrical Div 
f The Singer Manufacturing Co., Somer 
ville, N. J 

Deeicam Div. of Minneapolis-Honeywel! 
Soldiers Field Rd., Boston 35, Maes 

Ford Instrument Co 31-10 Thompson 
Ave., Long Island City, N. Y 
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ON 
FUSE 
CUTOUTS 


THE MULTI-UNION 
LINE IS THE ACCEPTED 

i STANDARD OF 
INDUSTRY 


INDUSTRY DEPENDS 
ON MULTI FOR 
“ON TIME" 
DELIVERY 


WRITE FOR 
CATALOG 
TODAY 


“fi AG 


V i ELECTRIC MEG. INC. 
7 it 


4227W. LAKE ST me Lee) 


oo SUPER habe ans dag 


For Extra Long Life 
at Full Rated Load 
Maximum Service 
Quiet Operation 


Finest material ind rugged 
truction make P&S Super 
Switche ideal for heavy « 
usage They can be | 
stalled in any position 
idapt ble for back and side 
rn ipproved to 
ind incandesce 


of switch rating 


’&S Super AC Switche y enclo 
contacts that _ vent overheating ingle 
and 4-\ Sand 20 Amy 
and mat ai r feature 


Write for cae information to Dept. EM-2 


PASS & SEYMOUR, INC. 


‘SYRACUSE 9,NEW YORK 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


EXTERNAL THREAD? 


Metal 
Insert 
Molded in 


e 


INTERNAL 
THREAD 


Metal 
Insert 
Molded in 


MOLDED THREADS? 
—_ 
External 


HOLDERS TO FIT? 


aN Molded 


NYLON 


7 as well as 
Phenolic 


External or Internal Threads 


MOLDED COMMUTATORS? 


with or 
without 
prongs 


— 


ia aed 
AND MANUFACTURING COMPANY 


Chicago Prone: Dickens 22-0777 


Long Distance: ONtario 2-1320 


PLASTICS . root inc : COMPRESSION - INJECTION 





announcing 


CW 


Get Proven 
Better Results 
at Lowest Cost for 


© MORE WIRE 
COMBINATIONS 


e HIGHER VOLTAGE 
WEEDS 


© WIDER 
APPLICATION 


U Paste 


WIRE 
CONNECTORS 


Now, two new IDEAL All- 
Plastic Wire Connectors make 
exclusive benefits and econo- 
mies available for broader use, 
and higher voltage applica- 
tions. With these additions to 
the complete line there is now 
an IDEAL All-Plastic Connec 
tor to help you cut costs and 
get better connections on all 
common applications. 


New wo.a-4 


This broad range, low-cost connec 
tor handles wire combinations from 
2, 3, 4 of 5 No. 18 wires to 2 No 
14 with 1 of 2 No. 16, solid or 
stranded—and practically everything 
in between. Simplifies stocking 
ordering, inventorying |! 


 & 
New No.83 tit-Vonr / 


APPROVED FOR 600 V. 
GENERAL USE—1000 V. ON 
LIGHTING FIXTURES 


High dielectric strength and 
longer threaded shell are es 
pecially designed for high 
voltage use. Handles from 2, 
3, 4 of 5 No. 18 wires to 2 
No. 14 str. with 2 No. 18 


Easy and fast to use on production lines, IDEAL 
All-Plastic Connectors insulate and armor con- 
nections in special nonporous plastic. They have 
high dielectric strength, grip with vise-like 
strength, never cut or aol the finest strands. 


Speed Assembly with 
“~ GOFAD WUT RUNNERS 
f 
\ 


Twe Types cover all application needs. 


a eed 


» ROUND SHANK WITH SMOOTH CONE 
Standard Ya" shank. Nut runner grips and 
turns through friction until connector is tight 


~y 
J | 


~ 
° 
& 
+ 
3 
Cc 
o 
= 
te 
te 
2 
z 
o 
o 
a“ 
+ 
2 
D> 
Cc 
ay 
° 
3 


Okey | 


SEND ME 
FREE 
SAMPLES! 


HEX SHANK WITH SPLINED CONE Va" 
hex shank. Splines inside cone mate with 
knurls on connector. Setting clutch provides 
proper torque 


CANADIAN DISTRIBUTOR: Irving Smith, itd., Montreal 


IDEAL INDUSTRIES, INC. Ouai Ty 
1008 Park Avenue, Sycamore, Illinois -_ | 
Kindly send me FREE SAMPLES OF IDEAL All-Plastic Wire Connectors. 
| 
| 
I 
| 
| 


We connect__._._._.. No. wires to No Wires 


NAME. 
COMPANY ___ 
ADDRESS___. 


: Cv __.. — ZONE STATE 


342 


Oveter 
Wis 
Servoepeed Co 
Ir | Godwin 
Transicol Corp 
Quarryball Rd 


Manufacturing Co., 


Div 
Ave., Paterson 1, 

Germantown Pike 
Fairview Village, Pa 


SHAFTS, FLEXIBLE 


Cort I W ‘ Raver 
wood Ave ‘ il 


{ 8. Gasket Co Camden i, BM. 3 


SHEAVES. See Drives, Beit 


SHEET 
Alden Products Co 
ton 64, Mase 
Coz Co., H. F., 601 Ottawa Ave., 

Grand Rapides Mich 
Hoffman Engineering Corp., Dept 
Anoka, Minn. (Terminal and Pull Bozes 
Kirk & Blum Manufacturing Co. 
Forrer, Cincinnat! 9, Ohto 


METAL FABRICATORS 
i” N. Maia, 


N.W 


SHEETS, ELECTRICAL 


trica 


Bee Steel 


SHIELDING 


Shielding Inc 
Riverside, N. J 


ROOMS 
Dept. M-l, 


SIGNAL DEVICES 


Crouse-Hinds Co 

Pyle National Co 
Chicago 51 1 

Wheelock Signals, Inc 
Ave., Lang Branch 


Syracuse 1, N. Y 
1388 N. Kostner Ave 


N.d 


SIGNAL 
Lights 


LIGHT 
Pilot and 


ASSEMBLIES 
Indicator 


SILICON DIODES 
Crystal Diodes 


SILICONES 


Continental-Diamond Fibre 
Rudd Co., Inc., Newark 13 
Dow Corning Corp Midland 
Formica C« 4614 Spring 
Cincinnati 32, Ohio . 
General Electric Co Chemical 
Plastics Ave., Pittsfield, Mass 
Insulation Manufacturers Corp., 566 W 
Washington Bivd., Chicago 6, Tl 
ational Vuleanized Fibre Co., Wilming 
ton 99. Del 
Natvar Corp., 207 
bridge N. J 
Taylor Fibre Co Norristown, Ps 
Union Carbide Carbon Corn S1Neene 
iD 120 Ia gton Ave New York 17 


Div 
Del 
Mich 


Grove Ave 


® 


N Randolph Ave., Wood 


Y 


SILVER and SILVER ALLOYS. Bee sin 
ontacts & Contact Potnts. For Solder 
see Brazing Alloys, Silver 


Raker & Co., Inc, 118 Astor, Newark 6 

N.J 

Brainin Co. CS 
Vernon N Y 

Fansteel| Metallurgical Corp., North Chi 
cago, Il 

General Pilate Div Metale and 
Corp 48 Forest, Attlebor Ma 

Graphite Metallizing Corp 1059 Nepper 
han Ave Yonkers 3, N. ¥ 

Handy & Warmar 82 Fulton 
38. N. Y 

Mallory & Co., It P. B., 
6. Ind 

Nev IM 371 
Conr 

Bel Rex 
N. J 


318 Washington, Mt 


Control 


New York 
Indianapolis 
Hartford | 

Bellevilie 


Fim, 


Precious Metals. Ine 


SLEEVE BEARINGS 
Bushings 


Bee Bearings anc 


SLEEVING 


Sleeving 


SATURATED. See Tubing & 
Braided Fabric 


and TAPE, ASBESTOS 
Manufacturers Corp 565 WwW 
Bived., Chicago 6, 

Box 60, New York 16 


SLEEVING 


Insulation 
Washingtor 
Johns- Manville 

N. ¥ 
Raybestos-Manhattar Ine 
ucta Div Manheim, Pa 


Plastic Prod 


SLIDE ASSEMBLIES 


Radio Frequency Laboratories, Ine 
ton 9, N. J 


Boon 


SLIDE RULES, CALCULATING 
Keuffel & Eeaser Co., Hoboken, N. J 


SLIP RINGS. See Rings, Collector 
SLOT INSULATION 
g; Mica; Paper 
Sleeving Braided 


See Fabric, Ineulet 
Insulating; Tubing & 
Fabric 


SLOTTERS, MICA. See Commutater Baws 
and Slotters 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Manufacturing Co 133 
Hartford Conn 

Bristol Co Waterbury 20 

Standard Pressed Steel Co. 
Pa. 


Sheldon 


Conn 
. Jenkintown ® 


SOCKETS and ADAPTERS, RADIO. See 
Plugs & Heceptacies 


SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Electric Co., 
Hawthorne, Hartford 6, Conn. 
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John, Racine, 


of Electro- Devices, 
N. 2 


Brock 


EM -45 
$122 


Elee 


Bor 217 


278 Branchper: 


Bee Kester Solder Cc 


See Transistors and 


of Th 


Div.. | 


R-B-M 
Relay Sales. Ine., 
Trombetta Solenotd 


Westinghouse 


SPEED 


Allis-Chalmers 
Bowmar 


Century Electric Co., 1806 Pine, &t 


Cone- Drive 


u 
103 Eaton 


Automatic Electric Sales Corp., 
Van Buren, Chicago 7, Il 
Dialight Corp., 44 Stewart Ave., 

lyn 37, N. Y. 
Drake Manufacturing Co., 
bard, Chicago 22, Ill 
General Electric Co., Construction Mate- 
rials Div Bridgeport 2, Conn. 

Mandex Manufacturing Co., Inc., 2610 W 
16th, Chicago &, II! 

Pass & Seymour, Inc., Solvay Station, Syra- 
cuse 9, N. Y 

U. 8. Gasket Co., 


1033 W 
Brook - 
1711 W. Hub- 


Camden 1, N. J 


SOCKETS, FLUORESCENT. See Fluores 
cent Lamp Auxiliaries 


SOCKETS, VACUUM TUBE 


Amphenol Electronics Corp., 1830 8. Sith 
Ave., Chicago 50, Ill 

Mandex Manufacturing Co., Ine., 2610 W 
16th, Chicago 8, Ill 

Mycalex Corp., of America, Clifton Blvd 
Clifton, N 


U. 8. Gasket Co., Camden 1, N. J 


SOCKET SCREWS. See Fasteners 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquids, 


Chase Brass & Copper Co., 
Conn 

Keasex Wire Corp 
Fort Wayne 6, Ind 

General Electric Co Chemical 
Plastics Ave., Pittsfield, Mass 

Handy & Harman, 82 Fulton, New York 
38, N 


Salts, ote.) 


Waterbury 20, 
Magnet Wire Div 


Div., 1 


4209 Wrightwood Ave., 
Chicago 39, Il 


National Lead Co., 111 
York 6. N. ¥ 


Broadway, New 


SOLDERING 
(irons, Machines, etc.) 


General Electric Co apparatus 
Div Schenectady 5, N.Y 
Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, [i 

Luma Electric Equipment P.O 
182-EM, Toledo, Ohi 

Vulean Electric Co., Danvers 2, Mass 
Waseco FPlectric Products Co., 126 W 
Cass, Joliet, I) 

Zephyr Manufacturing Co. Ine., 201 N 
Hindry Ave., Inglewood, Calif 


EQUIPMENT 


Bales 


Co., Bor 


SOLDERLESS CONNECTORS. See 
nectors, Wire & Cable 


Con 


SOLDER PRE-FORMS. Also see Brazing 
Alloys, Silver 

Handy & Harman, 82 
38, N 

Kester Solder Co 
Chicago 39, Ill. 


Fulton, New York 


4209 Wrightwood Ave 


SOLDER. SELF-FLUXING 
For Silver Solders, See Brazing Alloys 


Kester Solder Co., 4209 Wrightwood Ave 
Chicago 39, Ill 

National Lead Co lil 
York 6, N. ¥ 


Broadway, New 


SOLENOIDS 


Allen-Bradley Co., 
waukee 4, Wis 
Automatic Electric 
Van Buren, Chicago 7, Il 

Automatic Switch Co., 393 Lakeside Ave 
Orange, N 

Cannon Electric Co., Dept 
Humboldt, Los Angeles 31 

Comar Electric Co., 3349 W 
Chicago, 18, Ill 

Controls Corp. of America Rereng Div 
9551 Soreng Ave., Schiller Park, Ill 
Detroit Coll Co 2435 Hilton Rd, De 
troit 20, Mich 

Five Star Cc Plants 
Conn 

General Electri Co 
Div Bchenectady 5, N 

G r un Kleetr ‘ ‘ 1 WwW. Wa 
Chicago 12 Ill 

Leach Relay Div L h Corp., 
lon Bivd los Angeles 3 

Leet ron I Dey 
Brooklyn 1, N. Y 

Leland, Inc., G. H 
2. Onte 

Master Apt co Mfg. ¢ Racine Ww 

National Acme Co i176 E. 18iet, Cleve 
and 8, Ohio 

Phillips Control Corp., Sub. of Thor 
Corp... 50 W. Washington, Joliet, Il 
Div., Eesex Wire Corp., Logans 

Ind 

P.O 


1316 8. Second, Mil 


Sales Corp., 10838 W 


500, 
Calif 
Addison 


3200 


Place, Planteville 


Apparatus Sales 
Y 


5015 Ava 
Callf 
EM-8 6 Ma 


123 Webster, Daytor 


port, 


Boz 186B, West 
Chicago, Ill 

829 N 
Wiles 
Corp Gateway 
401 Liberty Ave 


Corp 
waukee, Milwaukee 2 
Electric 
Center, Bidg. No. 3 
Pittsburgh 22, Pa 


Mil 


INDICATORS. See Tachometers 


SPEED REDUCERS and DRIVES 


For Motorized Units, see Motors 


Milwaukee 1, Wis 
Instrument Corp., 2415 
sylvania Ave. Ft. Wayne, Ind 


Penp 
Louls 
3. Mo 


Too! 
Detroit 12 


Gears Div., Michigan 
E. MeNichols Rd 


Mfz. Co 
Wis 


Co., 7171 
ich 


Dynamatic Div., Keo 


osha, 


MANUFACTURING 





Re 


Srush Holders 


Because 

Winpower knows dependability is 

— only when every component is 
ighest quality ... consistently uniform. 
Send for Catalog 56h —shows how 

to order molded or assembled types. 


P 
PHOENIX ELECTRIC MANUFACTURING CO. 


4211 West Lake Street Chicago 24, Illinois 


<Q //Zzz Tae 


NN StL 


ee 


Taping Machines 


Identify Wires Permanently 


Easy fo apply, replaces obsolete string 
and paper identification methods. 


* Aluminum steel, brass 
or zinc. 

* Big variety, oll styles 
and sizes 

* For aircroft, radio 
telephone, motor an 
generator monufacture, 
etc. 

Free Samples and 
Literature Upon Request 


NATIONAL BAND & TAG CO., Dept 6-64, Newport, Ky. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





General Electric Co., Apparatus Sales STEEL—Commercial Forms and Grades 
Div., Behenectady 5, N, Y¥ 


ae H ams, Peoria 3. ill — o Bare tb) 
dy | . fir l Adar Peoria 4%, Iil 

Ohio ¢ ‘ 35 , Carbon (Cc) 

16 Ou ©., 1358 East 179th, Cleveland Coated (D) 


Keeves Pulley Co., Columbus, Ind i staat (E 


WR ER eed Cities only 1 


SPOOLS, WIRE (See also Steel, Electrical) 
Hubbard Spool Co., Garrett, Ind 


’ 
ial atone ay Allegheny Ludlum Steel Corp Henry W 
r Oliver Bidg., Pittsburgh 22, Pa ONB) 


SPRINGS. COIL and FLAT American Steel & Wire Div., TC - 

Accurate Bpring Mfg. Co., 3817 W. Lake Steel Corp Rockefeller Bidg., Cleve 
Chicago 24. Dl Fi land 13, Ohio (NS) 

American Spring and Wire Specialty Co Barnes Co Wallace, Div Associated 
#16 N. Spaulding Ave., Chicago 51, Iii. Spring Corp., Bristol, Conn. (8-CO) 

American Bteel & Wire Dis U.S. Stee Spring) 
Corp., Rockefeller Bidg., Cleveland 18 Chgse wroee & Copper Co., Waterbury 20 
Oble onn. (N) . 

Associated Spring Corp., Bristol, Conn Columbia-Geneva Steel Div U. 8. Bteel 

Barnes Co Wallace, Div. Associated Corp., San Francisco, Calif 
Spring Corp., Bristol, Conn Crucible Steel Co., of America, Henry W 

Barnes-Gibson-Raymond, Dit Associated Oliver Bidg., Pittsburgh 30, Pa 
Spring Corp 40300 Piymouth Kd (ABCNS) ee 1A 
Piymouth, Mich Driver Co., William B 150 verside 

Dudek & Hock Spring Mfg. Co., 4016 W Ave Newark, N. J Stainless Steel 
Grand Ave., Chicago 12, Il Wire . 

Dunbar Bros., Co., Div., Associated Spring National Tube Div I 8. Steel Corp 
Corp., Bristol, Conn Pittsburgh, Pa ; 

Garrett Co., Inc., George K., Philadeiphis Newport Steel Corp., Newport, Ky. (ADES) 
4. Pe F Penn Precision Products, Ir 501 Cres 

Gibson Co., William D., Dit. Associated cent Ave., Reading, Pa. (NS) 7 
Spring Corp., 1800 Clybourn Ave., Chi- Mevere Copper & Brass. Ini Park 
cago 14, IL Ave., New York 17. N Y 

Gibson Electric Co., 8849 Franksiown Ave Ryerson & Son, Inc. Joseph T., Chicago & 
Pittsburgh 21, Pa Ii, (ABCDENST s ; ; 

Instrument Specisities Co., Inc., 244 Sharon Steel Corp., Sharon, Pa. (ABC D 
Bergen Bivd., Little Falls, N. J ENST) = 
(Beryllium, Copper) Superics 5 eol Cory Carnes Pa 

l ie Bo C , : 8) (Spring) 

aes Seite 7 im 3046 'W. North Superior Tube Co., Norristown, Pa. (ACNT) 

Onie Div., Associated Spring Corp., 1712 Tennessee Coal & Iron Div., t 5S. Steel 
EF. let. Dayton, Ohio ee en Be nen —_- 

Ha one , 8s ee orp ) i mF 
= he Associated Spring “tteburgh 30. Pa. (8-ACDN) (T-ACN 

Washington Steel Corp 5.8 Woodland 
Ave., Washington, Pa. (NS) 


STAINLESS STEEL. Bee Steel, Commer 


cial Forms & Grades STEEL, ELECTRICAL (Silicon) 
Sheets and Strips 


Allegheny Ludlum Steel Corp Henry W 


Y STAMPINGS, METAL Oliver Bidg Pittsburgh 22 Pa 
> Accurate Spring Mfg. Co., 3817 W. Lake, Newport Steel Corp... Newport, Ky 
A \ Chicago 24, [il Sharon Steel Corp., Sharon. Pa 


Alden Products Co 117 Main, Brock U. 8. Steel Corp., 525 William Penn Pi 
ton, Mass Pittsburgh 30, Pa 

Aluminum Goods Manufacturing Co., Man 
i\towoc, Wis 


American Spring and Wire Specialty Co STRAIN RELIEFS. See Grips & Clamps 
816 N. Spaulding Ave., Chicag 1, Til Strain Relief 
Spring Corp Bristol, Conn 


Barner -Gibson-Raymond Dir Associated STRIPPERS, WIRE 
°° ing Corp., 40300 Plymouth Kad Artos Engineering Co., 2737 8. 28th, Mil 
If parts are too small to be handled or positioned Plymouth, Mich 7 ; waukee 7, Wis 
> . ° Chase Brass & Copper Co., Waterbury 20. praser Co.. Inc Rush Wire Stripper Div 
manually, Syntron Parts Feeders can do the job Conn 10685 Clinton, Syracuse 4. N 
. : ° ° ° Dayton Rogers Manufacturing Co., Mino folub Industries, Inc., 445 Bim, Syca 
for you—automatically, Electromagnetic vibrations eapolis 7H, Minn more, Ill 
- Dudek & Bock Spring Mfg. Co., 4016 W Ideal Industries, Inc., 1098 Park Ave 
do the work of many hands. We can provide Grand Avs. Chicago 12, Iii Sycamore, Il 
. . . - . Dunbar Bros Co., Div Associated Spring Wenco Mfg 1186 West Hubbard. Chi 
gravity feed tracks to deposit parts in indexing Corp... Bristol, ‘Conn cago 22, Til 
. . ss s “ Erie Resistor Corp Electronics Div Wire Stripper Co 1729 Kestham Ave 
tables, dies, placing devices etc. Our engineering Erle, Pa East Cleveland 12. Ohio 
. - Garrett Co Inc., George K Philadel 
department will help solve your automation i a a 
Gibson Co , am ) ’ ssocia 
, 1g Co : : STRIPS, BLOCKS and BOARDS 
problems. ae es a, ee 
Heyman Mfg. Co., Kentiworth 1, NJ Aircraft-Marine Preducts Inc 2100 Pas 
. Joliet Wrought Washer Co., Joliet, Ill tor Harrisburg, Pa 
Other Ss ntr n b m t f Kirk and Blum Manufacturing €o., 8122 Alden Products Co., 117 N. Main, Brock 
y °o quip en °o Forrer, Cincinnat! 9, Ohio ton, Mase 
Lewis Spring & Mfg. Co., 2646 W. North American Lava Corp Chattanooga 5 


d d bl li Ave., Chicago 47, Tl Tenn 

proven epen a e qua ity Malco Tool and Manufacturing Co., 4021 Buchanan Electrical Products Corp., 22! 

W. Lake, Chicago 24, Il Rte 22. Hillside, N. J 
Mandex Manufacturing Co., Ine 2610 W Burndy Engineering Co Inc Norwalk 
16th, Chicago 8 IN P Conn C 453 c . 
° Mohawk Mfg. Co., Middletown ‘oon. Cambridge Thermionic Corp 5 oncora 

Electric (Threaded Ave, Cambridge 38, Mass 
Ohio Div Associated Spring Corp 1712 Federal Telephone and Radio Co., Div. of 
East First, Dayton, Ohlo International Telephone and Telegrapt 
HEATING ELEMENTS Raymond Mfg. Co., Div. Associated Spring Corp., 100 Kingsland Ra., Clifton, N. J 
Corp., Corry, Pa Jones Div.. Howard B., Cinch Mfg. Corp 
Revere Copper & Brass, Inc 230 Park Chicago 24, Til ; 
Ave., New York 17, N. ¥ Mandex Manufacturing Co., Inc., 2610 W 
. . Shakeproof Div. of Illinois Tool Works 16th, Chicago 8, Il! 

Flat thin strip design—in shapes St. Charles Rd, Elgin, I Marathon Electric Mfg. Corp., Cherry & 

5 a Sylvania Electric Products Inc 1740 Randolph, Wausau. Wis 
for any requirement. Maximum Broadway, New York 19, N. ¥ Mycalex Corp. of America, Clifton Blvd 

. United-Carr Fastener Corp Cambridge Clifton, N. J 

heat contact—uniform distribu 42, Mase Btromberg-Carlson, A Div. of General 
: Wenco Mfg. Co 11386 West Hubbard Dynamies Corp 111 Carlson Rd 
tion. Full heat in a few seconds. Chicago 22. Tl Rochester 8, N. ¥ 
Winzler Manufacturing and Tool Co., 1712 Thomas & Betts C 
W. Arcade Place, Chicago 12, Ml Elizabeth 3, N. J 
U. 8. Gasket Co., C 


o., Inc., 28 Butler 


amdes 1, N. J 


STAMPINGS. NON-METALLIC T SWITCHES, AUTOMATIC and MANUAL 
Continental-Diamond Fibre Div. of he 
(Liquid Level) (A) 
i Budd Co., Ine., Newark 13, Del Fost . 
Mechanical udd Co. Ine. Newars 18, Del. Limit (Soap-Action) (Bd 


Mandex crag ae Co., ’ Magnetic m) 


SHAFT SEALS mictevaare tee si98 Lake, Melrose Park Mercury a 


Pressure 
m 


Fr 

soe . : Stahlin Brothers Fibre Werks, Inc., Dept a im 

Assure positive sealing of liq- E. Belding, Mich a (HD 
uids or gases around rotating Vacuum (3) 


shafts of pumps or compres- STARTERS, FLUORESCENT. See Fluo Canopy and Fixture (x) 


. Foot (L) 
sors, Low maintenance cost. wescem, Lamp Austiiestes Heater (Series Multiple) (M) 


Jack. Key sad Lever a 
. Panel ‘o) 
STARTERS, MOTOR. See Controllers (T 
P > ' oggie, Blide, 
Write for complete data Free Motor; Push Button Stations (P) 
Control (Rm) 


STATOR ASSEMBLIES (8) 
Through-Card (Snap) ‘T) 


Laminations Co Box 13, 300 c iw 
SYNTRON COMPANY Stemferd Conn | 
Limit (Reeary Cam & 


Gear) (Ww) 
490 Lexington ht aad az “ar STEATITE. See Ceramics Coin (x) 


AUGUST 1956 ELECTRICAL MANUFACTURING 





GARFIELD MOLDED PARTS PER UNIT 


pact Phe 


field Hemit 


en. Purpose Phenolic 


Garfield Engineers welcome inquiries regarding 


projects involving use of heat resisting materials. 


GARFIELD MANUFACTURING 
COMPANY 
20 RIVER ROAD, GARFIELD, N. J. 


Cold Molded Insulating Materials Since ‘1908 


RAJAH SPRING SNAP . 20 TO 200 D.P ” 
SOLDERLESS TERMINALS SEND YoOurR PRINTS FOR Sood a cian 


Merely push the terminal on the base 
stud, and it snaps into place makings 


a positive electrical connection. Tx ~ 


remove just pull it off; no screws to 
bother with, no springs to bruise fin 
gers. 


i! 


Write for descriptive folder 


THE RAJAH COMPANY 


33 VERONA AVE., NEWARK, N. J 


HEAT CONTROL — LIGHT CONTROL 
asm meets 


close adjustment (AC or DC) 


TE VICMATURTIMAINVVI xs. cas «oan sno wom sa 


, STRAIGHT BEVELS e LEAD SCREWS 
for APPLIANCES CLUSTER GEARS @® RACKS @ INTERNALS ®@ ODD SHAPES 


PETTSINVIIR roc 
mS meld a Ee ee Yi, a Ian 


NATIONAL ELECTRIC CONTROLLER CO. 


7076 Glenwood Ave., Chicago 26, Ill. 
1035 PARMELE ST. ROCKFORD, ILLINOIS 
SRNR RES EO RR [RRS 


ESTAGLISHED te10 
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INQUIRY SERVICE CARDS, PRECEDING B 





choice of leading 


Don't gamble with the 
By « 


ting 


of your product! ireful 


analysis and te 
with RAI 
the 
need 


RAE offers out 


and 


together 
engineet! 


right 


ou can 


assure motor for 


your 


tanding ser 
we quality in a large 
riety of motors in voltage 
250, and up to \% HP 
(higher for intermittent duty) 
with irhead 
combination Let u 


these advane 


up to 
many pe motor 

how 
ed 
uch big demand 
product 


you how mo 


tor now in 


can mmnprove your 


our cost 


Send for the "RAE sheet. It 
will help you supply the dota neces 


and reduce 


service 


sary for recommendations and prices 


fractional horsepower 


at its 
finest! 


manufacturers 


AC/DC Universal 

DC Shunt Wound 

DC Series Wound 

DC Compound Wound 
Gear Reduction Motors 
Governor Controlled Motors 
Motors for Rheostat Control 
Motors for Electronic Control 


Permanent Magnet Motors and 
Gearmotors 


R G@@ motor core. 


2009 Kewaunee Street 
Racine, Wisconsin 


QUENCHED AT 


2000°F 


@ If you have a part design that must withstand extremely 


high temperatures, chemicals, 


fumes, moisture; let a Uni- 


versal porcelain engineer help you 


New 


Porcelain combination formulations including lithi- 


um, zircon and other minerals can provide basic features 


and long life never before imagined 


(illustrated) is a lithium-porcelain formulation 


stands quenching at 2000 I 


The split ring insert 
that with 
That's rugged service 


Send your specs to Universal 


me UNIVERSAL 


1540 E. FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 
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see 


Clreuit Br 
Controllers 


also 
Stations 
Timers 


kers; Push Buttes 
Movr; Helays 


Acro Manufacturing Co., 
Unio (B 

Adams & Westlake Co 

AKMLO, In 6u Btave, 
ul 

Aller 


Columbus 16 


Kikhart, Ind 
Manketo, Mina 


Kradiey Co., 1816 &. Becond, Mi) 
waukee 4, Wis. (ACBFIJPR) 
Allied Control Oo., ine., 2 Bast End 
vow York 21, N. ¥. (CDGHK) 
Allis-Chaimers, Milwaukee 1, Wis 
arrow-tiart & Hegeman Electric 
lHiawthorne, Hartford 6, Conn 
ACDHKMPKT 
t ' Cor 
it ‘ I 
BCDGOHI RSaTVW 
Auwmatic Bwitch Uo 
range, N. J CHK 
iiristol Co., Waterbury 20 
OJPRS 
Cag Ma e 
Da ix NI 
‘ ’ bp (G I n, Ie O21 
K. b e Ave., Milwaukee 1, Wi Ne 
Averry Kiectrical 
leerfieid Ka, 
(mWX) 
ircle VW Mfg. Co., 
York, N. ¥ 
lare & Co., C. P 
ar ngo 45,1 5 
ark (omtlr ier tA 
4 ),, Oni ‘ 
omer HBiectric oe., 
Chicago 18, IIL (N) 
omrol lroducts Co., 
Harrison, N. J. (B) 
ontrols Corp. of America, Boreag Div 
) Boreng Ave., Sehiiler Park, ii 
(ABELI’S) 
' or ¢ ir Cort }ox - cs 
brook, Conn. (G) 
rouse-Hinds Co Syracuse 1, N Y 
DPBV) 
Curties-Wright Corp., Carlstadt, N. J. (F) 
teurakool, Inc Kikbart, Ina. (bl) 

Kagle Bignal Corp., 202 26th, Moline i 
iil. (GQ) 
E4jieon, Iine., 
Dem. 53 

Kitel-Met 
j 
Kleetro-Bnap Switch 
W. Lake, Chicago 
Kiectro Switch Corp 
basce Industries, Ine 
KIO) 
Federal Telephone and Radio Co 
international Telephone 
Corp., 100 Kingsland Kd, 
(NS 


Ave 


(BB) 
e., 4 


393 Lakeside Ave 
Conn. (ADEF 
146 Balmforth Ave., 


Cerp luv 
Park, du 


Preducts 
Highland 


234 W 
$101 
1146 EB. 152nd 


44th, New 
Pret Biva 
Cleve 
8340 W. Addison 


Inc., 806A Busses 


Thomas A., 
Weoet 


Instrument Lis 

Orange, N. J. (FQ) 

I 5 B Calif 

and Mig. ©o., 

24, Lil. (B) 
Weymouth 58, Mass 
Hechester 2, N. ¥ 


4242 


Div. of 

and Telegrapu 

Ciifton, N. 4 

! I in Jj ‘ Ashila M 
b 

Furnas Electric Co 
I), (ABCEFLO) 

G-V¥ Controls ine n 
Bast Orange, N. J. (FQ) 

General Electric Ce., Apparatus Bales Div 
Schenectady 5, N. Y. (ABCDEBEFGHIJK 
MNOPRASTUYV) 

fieneral HPleets (% Acve ' bayulh 
ment Dept Bridgeport Conn 

Cleneral Thermostat Oorp 10 Albany Ave 
Harte N.H. 

(juardian Klectr ‘ J \ \\ 
Chicago 12 (CPGHN) 

liaydon Mf, tA i } Tor 
ringtor Conn G 

Heinemann Electri 99 
ton, N. J. (0 

Inter al Me ter ¢ w. W 

ik Chica i { 

Kellogg Switchboard and supply Co 72 
W. Monroe, Chicago &, Ill BS) (Cross 
bar 

Knox 
iP 

Leach Relay Div., Leach Corp., 5915 
lon Bivd loa Angeles 3, Calif 

Leland, Inc., G. H 123 Webster 
2, Ohtlo 

McGill Manufacturing Co Ine 909 N 
Lafayette, Valparaiso, Ind. (KPR 

Mallory & Co Ir Pr. & Indianapolis 
6. Ind. (GNPS) 

Master Appliance Mfg. ¢ t “ 

Mecha al Industrie Produ i Co t 
A Akron &, Of 

Mercoid Corp.. 4201 Belmont 
cag 41 il ABCDEF 

Micro Switch, a Div, of Mi 
Honeywell Regulator Co., 

DEI 

National Acme Co 176 EK 
land & Ohio (BP 

North Blectric Co., 587 8 
Ohio 

Ohmite Mfg. (x 
lil. (NS 

lass & Meytr r,1 8 

6 0 N y 

I’yle-National Co 
Chicago 51, Ill 

R-B-M Diy 
port, Ind 

Relay Sales, Inc 
Chicag I 

Rhodes, Inc H., Hartford 6, Conn. (G) 

Robertshaw Thermostat Div Robertshaw 
Fulton Controle Co Youngwood Pa 
(PM) 

Bpencer Thermostat Div 
r ‘ r 1o8 fF rest 
EF 

Square D Co., 4041 N. Richards 
kee 12, Wis. (ABCEFLAOPR) 

Btackpole Carbon Ce, St. Marys. Pa. (P 

Stromberg Carlson A Diy of Genera) 
Dynamics 117 Carlson Kd 
Rochester 3. N.Y 

Switcheraft, In 
cago lil, (N 

Ther ctric & 
BS. Jk reot Chicag f I 

Torq Magjncered Products, ine 
Ohio (V) 

t Co George 


J. (FG) 


1024 McKee, Batavia 


Hollywood Pilase 


(s) 


Plum, Tren 


Porcelain Co Knoxville 1, Tenn 


Ave 


Daytor 


Ave Chi 
neal 
Freeport, Iii 


1Sist, Cleve 


Market, Galion 


36183 Howard, Stokle 


vay Station, Syre 


1388 N. Kostner Ave 
(P) 
Essex Wire 


Corp Logans 


PO. Box 1868, West 


Metals & Con 
Attleboro, Ma 


‘ory 


1328 N. Halsted, Chi 


Machine Works 11A 
Medford 
415 


Market, Newark 


witch Dis t Vv. L. Maze 
Ives Kd ’ gford, C. b 
l~unara Liectri Le 600 Soul 
Mount Vernon N y COHOK) 
Westinghouse Electri Corp Gateway 
Center Sidg. No. 3, 4 Liberty Ave 
Pp irgh 80, I’a ABRCDEFPGHLOYVS 
k ri 8 ‘ D 


Wara 


Zenith Electri 
eago 10, I) 


SYNCHROS 


TACHOMETERS 
Lirlsto (x Watert 
General Electric ¢ 
Schenectady 
Ideal in 
Sycamore, Iii 
Reliance Ele 
Ivanhoe id levels 
Mor llartf 


justries 


boa 


Instrument 
ewark 


Corp 


TAGS 


TERMINAL 


‘ational Bar A 
‘ewport K 
atvar Cory 
bridge, N 


TANTALUM 


Fansteel Meta 
Il 

Mall & ¢ 
Ind 


TAPE, ADHESIVE 
FASTENING 
( j I 
aster, Pa 
brady Ce W il 2 \\ 
Milwaukee 12, Wis 
Insulation Manufacturers Cory 565 W 
Vashington Bivd., Chicago 6, Hl 
Johbne-Manville Dutch Brand Div 
800 Woodlawr Ave Chicago 19 iil 
Mint Mining & Mfg Co Flectrica 
Products Div 00 Fauquier Ave BL 
Paul 6, Mins 
I ken Sales Div f The Kendall 
W Adams hicago ¢€ li 
Rubber (0, New Haven 3 


and COIL 


Glendale Ave 


Corp 


esota 


Seamless 


TAPE, FRICTION and SPLICE 


MM facturers Cort 
Chicago 
Irvington Lb 
Manufacturing 
Irvingtor 
Johina-Mar 
N.Y 
h Bras lle 
Chicago , i 
Minnesote Mfg. Co Klec 
trical , i ‘ i s00 Fauquier 
Ave St 
olyken Sales | ‘ jall Co 
Ww Adan cage 1! 
Rubber ¢ sew Ihaver Cont 
Kubber ‘ Hockefeller Center 
ew York 20. N. ¥ 


Seamless 


TAPE INSULATING 
sulating Bleexing «& 
Tape, Friction « 


wu. By hetic lee 


TAPE, MAGNETIC 


RECORDING 
ee Magneti ie « 


TAPE, MICA. Bee 


TAPE and 
RESIN 


Continental- Diameo Fibre 
Budd (x Ir Newark 13 
Dixon Corp., Bristol 6, Kh. 1 
ju Pont de Newours & Co o § 
*lastice Dept Wilmington 
General Electric Co, Chemical & 
lurgical Div l’ittefield Mase 
Insulation Manufacturers Cory 565 W 
Washington Bivd., Chicago 6, Ill 
Irvington Div Minnesota Mining a 
Manufacturing ¢ ) Areyle Terrace 
Irvington 11, N. J 
Minnesota M & fg. 4 
Products D 900 Fauquier 
l’a 6,M 
Natvar Cor, 207 
bridge, N. J 
New Jersey Wood Finishing Co., Electrics 
Insulation Dept Woodbridge, N. J 
Polyken Sales Div f The Kerdall Co 
> Ww Adams, Chicago ¢ iil 
Kaybestos-Manhattan 1! I 
ucta Div Manheim, Va 
i 


SHEETING SYNTHETIC 


Ibiv { 
Del 


Metal 


Randolph Ave Woou 


astic Tro 


The 


( 
Mubber ¢ 
(paasket Co 


TAPES, MEASURING 
Keuffel & Faser Co 


TELEPHONES 


Hinds 
Kellogg Switch 
W. Monroe, 


Crouse Syracuse | 


Supply 


956 ELECTRIC 





ee 


Imperial \\ meee 


Ce Ue Cults fered 
TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be 
cause its makers have contin- 
ued to improve its 
quality and 
value 


& 


ns 


DYKEM 
ots 


Steps Losses 


Popular package is & 
8-oz. can fitted with & 
Bakelite cap holding & 

soft-hair brush for - = 
plying right at bench = 

metal surface ready for 
layout in a few minutes = 

The dark blue background 

makes the scribed lines 
show up in sharp relief, = 
prevents metal glare. In- = 
creases efficiency and & 
agcuracy. & 


Write for sample 
on company letterheod & 


~~ 


WANTED: 


EXECUTIVE VICE-PRESIDENT 


e Well established company 
@ Highest rating © In growth industry 
MANUFACTURER OF ELECTRONIC COMPONENTS LLL aL a ee Laan L iM baa e eb) 
INCLUDING SQUARE AND HEXAGON MACHINE SCREW NUTS 
Northern New Jersey Area 


REECE HEEHREEED EEE 


—_ Se I 
eT t 


SEEKS HIGH CALIBER EXECUTIVE 


@ Engineering background. e Well rounded abilities. ore T F E D RO G * ESS | \ F 
@ Responsible for all operations. @ Send complete back- The 


ground and compensation requirements, 


: a MANUFACTURING COMPANY 
Box 109, Electrico! Manufacturing 


WRITE FOR Division of The Torrington Company 
, ‘ 
1250 Sixth Avenue, New York 20, N, Y. OUR CATALOG 44 Norwood S1., Torringlon, Conn, 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





+ Positive Winding 
—- Negative Downtime 
with ESSEX Extra Test® 


MAGNET WIRE 


Extra TEST 


ESSEX, MAGNET WIRE 


DIVISION ESSEX WIRE CORPORATION 
Fort Wayne 6, indiana 


MANUFACTURING PLANTS — Birminghom, Alabomo, Anoheim, 
California; Fort Wayne, Indiana; Detroit, Michigan 


SALES OFFICES AND WAREHOUSES* 
Bir or Hart wk, NJ 
‘ gham : *Bos ' r ‘ re Rochester, N.Y 


ton, Mass.; *Chic nt Louis, Missouri 
! Cleveland, Uno ' sas City *San Francisco, Calif 


Philadel 


yivania; 


*Portland, 


Dallas, Texas; Daytor Angeles 
Ohio; Detroit, Mich Memphis Tenr Mi > ns 
fort Woyne, ind.) Fort *New 


wavkee, Wise Washington 
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ations Pneumatic Co Ine 
(abot Db ’ Amory 
Mare 


Holtzer 
Boston 19 


Dir of Genera 


Dyna Carlsor Kd 


Koches 


TEMPERATURE CONTROLS. See Con 
trole. Pressure & Temperature; Relays 
Bwitches Thermometers Thermostats 


TERMINAL BLOCKS. See Strips 


TERMINALS. See Luge and Terminals 


TESTING 


Test 


CHAMBERS. Bee Chambers 


TESTING INSTRUMENTS. See 


Inatru 
nents. Also Tools, Portable 


THERMAL SWITCHES. See Switches 


THERMISTORS 


Americe, Guiton In 
Durham Ave Me 


THERMOCOUPLES 


Assembly J’roducte 
Onto 

Baker & Co 113 Astor 
YJ 

Rr Conr 

General Ele yparatue Bales Div 
Mehenecta 6 r 

Rockbestos P 
Cont 

Thermo Flectri ( 100 Fifth 
River Township 
om I 


Chesteriand 14 


Newark 5 


New Haven 4 


Saddle 
Rochelle lark Post 


ae Flectrie Core Chateway Cer 
$3. 401 Liberty Ave... Pitts 


Instrument Corr “14 
Ave Newark 5, } J 
trumentse Dis Rarher-Colmar 


Rock, Rockford, Il 


THERMOMETERS 

Aseemt 
fihlo 

Kristol ¢ Waterbury 20. Conn 

Edison, Ir Thomas A Instrument Dis 
Dent. 5 West Orange, N. J 

TAGIiabue Instruments Div Weaton Fle 
trical Instrument Cort 414 Frelinghuy 
en Ave Newark 5, N. J 

Weston Electrical Instrument Corn 614 

Newark 5 N. J 
Instruments Tie Parber-Colman 
Co 1403 Rock, Rockford, Til 


l’roducte In Chesterlar 


Frelinghuysen Ave 
Wheelco 


WikE 


THERMOPLASTIC Bee Wire & 


ated 


THERMOSTATIC BIMETALS 
Haker & Ir 113 Astor 
N. 7 
rainin 


Newark 5 
B18 Washington, Mt 


153 Bristol Rd Waterbury 
w M 1608 Beard Ave., De 
Mich 

late Div Metals and Controls 

48 Forest, Atth Ma 


THERMOSTATS 

Acro Manufacturing Co 
Ohto 

n ( ‘ Dept. H, 1203 Rock 
Rockford, I 

Rristol Co.. Waterbury 20, Conn 

Ourties-Wright Corp., Carletedt, N. J 

Dales Co Franklin 180-184 EB. Mil 
Akron 8, Ohto 

Edison, In Thomas A Instrument Div 
Dent. 58. Weet Orange. N. J 
s I 8 Pleasant, Ashland, Ma 

G.V Controls In & Hollywood Plaza 
Fast Orange, N. J 


General 


Columbus 16 


Controls Co 
Giendale 1, Calf 

General Electric Co 
Schenectady 5, N 

General Thermortat Corp 
Bartiett, N. 

Mechanica ndustries Production Co 
Ash, Akron 8, Ohi 

Mercoid Corp., 4201 Belmont Ave, Chi 
eago 41, Th 

Robertshaw Thermostat Div 
Fulton Controle Co Youngwood. Pa 

Rpencer Thermortat Div., Metale & Cor 
trols Cor & Forest, Attle r Ma 

Bievens Mig. Co Ine Manefield Ont 

8 Ma % 4 } f York 
54. N. Y 

Therm-O-Dis Ine *rou Mans 
field Onto 


Tora Engineered T’roducts, Inc 


80) lien Ave 
Apparatus Sales Div 


10 Albany Ave 


Robertshaw 


Redford 


George, 413 Market Newark 


TIMERS, MOTOR 


America Boreng Tis 
, Bechiller Park, 1 


02 20th, Moline 
pparatus Sales Div 


Water 


»¢ 
kee 19 W 
Stromberg Carl 
Dynamics ( 

Rorhester 
Ward Leonard 
t Ver 
nghouse 


Zenith Ele 
cago 10, Ii 


TIMERS, SPRING ACTUATED 


TIME SWITCHES 


TOOLS, PORTABLE 


‘ I H 


Hardness Teatl 


TRACING CLOTH, FIL™ and PAPER 


Charlies, 4700 Montrose 


TRANSFER SWITCHES 


TRANSFORMER HOUSING 


Bee Cabt 
nets, Sheet Metal 


TRANSFORMERS, ELECTRONIC 
Aeme Electric Cor Cuba, N.Y 
Caled ectre & Transformer Corp 
D x Pp Y 
rd Transformer Corr Ad 
‘ Chicago 18 HM 
Coma el le ; 3349 W A ddisor 
chi 
Dano setri 0 93 Mair Winsted 
Conr 
Elertran Mfg. Co 1901 Clybourn Are 
Chicago 14, Til 
Federal Telephone and Radio Co. Div. of 
Internationa Telephone and Telegraph 
Corp 100 Kingsland Rd., Clifton, N. J 
Freed Transformer (* Ine 17380 Weir 
field. Rrookler Ridgewood) 27. N Y 
General Transformer 18240 Harwood 
Ave Homewood. I 
Iiyeor Div of Inter 
Co 12970 
Calif 
Microtrar c R4 
Far Rockaway, N. ¥ 
thelfer Winding Laboratories, 111 Albe 
narle Ave Trenton & WN 
Radio Corp. of America, Tube Div Har 
risor 2 


nal Resistance 
Bradley Ave, Sylmar 10 


Rockaway Bivd 


TRANSFORMERS, FLUORESCENT 
GALLAST. See Fluorescent Lamp Aut 
lllaries 


TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme Flectr Cort Cuba 

Allis-Chalmers, M 


N.Y 
waukee | Wie 
ago ‘ rd Transformer Corp Ad 
iison 4 Ave Chicago » ! 
r r 3349 W Addisor 


83 Main, Winsted 


i901 Clybourn Are 


ne and Radio Co Di ' 
Telephone and Telegraph 
00 Kingsland Kad., Clifton, NJ 
Transformer Co Ine 1780 Weir 
field, Lrooklyr Ridgewood) 27. N. ¥ 
General Piectric Co., apparatus Bales Div 
Bchenectady 5, N. Y 
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ILSCO, THE BIG .uc 


For Superior Quality 
\ Check these features 


["] Pure copper, 100% Sound engineering 
coneneay Speedy installation 
fr i i a 
LJ Wide wie senge Cool operation— 
re-usable 
takes overload 


[) U/L-CSA Approved No special tools needed 
| Compad—sugges All screws wax-treated 
[] Advanced designing for better clamping 


ALL THESE FEATURES AT LOW COST 


Your \V Test Will Prove ILSCO Superiority Over Cast Or Any Other Type Lugs 


Write for Catalog #50 and Samples 


ILSCO CORPORATION 


5745 Mariemont Ave. Cincinnati 27, Ohio 





FOR SALE 


Make us an offer 


VITROHM RING TYPE RHEOSTATS 


We have 1149 of these rheostats no longer needed 
for our production. Each is packed in original in 
dividual carton. Specifications 50 watts, 125 ohms, 
2 1/4” O.D. 1 1/4” thick, 3/8” thread, 5/16” long, 


V4" dia. shaft, 2” long—flat for set screw. 
Send us your bid for the lot. 


Get This Informative 


The Gordon Armstrong Co., Inc. edi ae ‘. Pie 
Bulkley Bildg., 1501 Euclid Ave., Cleveland 15, Ohio | ree Bi 0) k l¢ On Ne W 


Uses for Straits Ti 
' bc . *< ' 
ses for Straits Tin 
FOR IMPREGNATING This 20-page oklet tells important story of Straits 
eae nies. ane pa Saree lin and its man new uses today. Fully illustrated 
Includes sections on new tin alloys 
FOR SEALING coe eaten ee mew seer ered 


condensers, batteries, exposed ter new tin chemical ( 
mina etc 


new tin solders 


overs tin resources and supply 
Malayan mining. Booklet j 


factual, informative 
FOR DIPPING 


electrical component assemblies in 


cluding corona loss barrier mate 
ria 


THE MALAYAN TIN BUREAU 
FOR POTTING 


; Dept. 14H, 1028 Connecticut Ave., Washington 6, 0.C 
transformers and electrical com ’ 
ponent assemblics with varying 


degrees of heat conductivity Please : ii) ot our free booklet on new 
FOR BLENDING FOR ENCAPSULATING es for Straits J 


coils, electrical 


could well prove pr fitable to you. Mail coupon now 


to your specifications, Data component assem 
and samples furnished upon bles requiring higher thermal and 
request mnomure resistance 


BIWAX CORPORATION 
3443 HOWARD ST. SKOKIE, ILLINOIS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





ee 
SM 


New 
oo 


SCREWS - BOLTS - NUTS - RIVETS 
TUBULAR RIVETS - WASHERS 
IN ALL METALS 


a dadaose 


IMMEDIATE DELIVERY. CATALOG ON REQUEST. 


oS ty 
KEYSTONE \ \ee// BOLI & NUT CORP 4 


127 CHURCH ST. 


a ean 


NEW YORK 7, N. Y. 


Called “POPS” By Every User! 
—_ et 


STILL-MAN 


ELECTRIC TUBULAR 
HEATING ELEMENTS 


*& TOP PERFORMERS 
*® TOP QUALITY 
*& TOP WORKMANSHIP 


at LOW COST TO YOU! 


Built for application wherever space limitations, 
long life, fast heat and high efficiency are factors 


in design 


Millions are now in use a3 standard equipment in 
America's leading nationally advertised electrical 
appliances 


Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments, An inquiry, NOW, will prove profitable to 


you! 


el eS el 


429 Eost 164th Street, New York 56. N_ Y 


General Transformer ¢ 
Ave, Homewood, I 
Co 


TRANSFORMERS 


Acme Wlectri 


POWER CinCcU! 


1! 
150 Vaerick. New 


Piymoutt 


TRANSFORMERS 
VOLTAGE 


VARIAALE 


TRANSISTORS and CRYSTAL DIODES 
» CC D 
Tele 


PARTS 


Tube ( 


TUBE (Electronic) 


TUBES, CATHODE RAY 


TUBES, ELECTRON 


(Industrial 


BRroadwa 


TUBES GLASS 


METALLIZED 


TUBES. PHOTOELECTRIC Bee | 


Cells & Tubes 


TUBES, THERMOCOUPLE 


Bristol ¢ Waterbury 2 Conn 


TUBING 


ALUMINUM 


BRASS BRONZE and COP 
Br ronze & Copper 


FIBRE e | 


LAMINATED METAL Bre 
Metals, I're s & Base 


TUBING, MICA. See Mica 


TUBING, NICKE and NICKEL ALLOY 


& Nich 


PAPER 


TUBING 
A ys 


SILVER 


TUBING and 
FABRIC 


with lacquer 


SLEEVING 
Textile or 


varnish 


BRAIDED 
Glass-Fibre treated 
or synthetic resin 


TUBING and SLEEVING 
PLASTIC 


itr & ¢ I 


EXTRUDED 


TUBING 


TEEL 
I & G * 


UNDERCUTTERS 


und MECHANICAL 


VALVES MOTORIZED 
OPERATED 


SOLENOID 


A 


SERVO OPERATED 
I Proner Airport 
Y 
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A POTENTIOMETER RECORDER 
THAT'S REALLY PORTABLE! 


Here is a truly portable indicating recorder. We have 


qned our standard Therm Electronic Recorder 


making it 13 Ibs ght without sacrificing 


either accuracy en r durability 


Available in 23 standard ranges from 400 up te 
3000 F., it also used to measure humidity, solution 
conductivity peed, pH, direct current, DC voltage 


power trair or any other measurement that can be 


et eee 


ynverted to a change in re tance or DC millivoltage 


Interested? Write for catalog Section 60-100-N. 


Thermo Electric 6.3 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont 


BRBBALLRBARARAARELERARLELRaeeeea: 


29 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 29 years of building 
one of two types of standard 
wire strippers, but continu 
ous research and development 
of many wire stripper te 
meet ever changing needs 


Speederaft (itlustrated) has 
widest application and su 
perior performance on most 
kinds of smaller wire 


For larger sizes inquire 
about our Air Operated Cable 
Stripper 


Consult us about your wire 
tripping problem 


Write for complete information sending wire samples 


WIRE STRIPPER CO. t’ CLEVELAND, OH:0 


no obligation 





ELECTRICAL ENGINEERS 


Assistants to project engineers will be interviewed 
Well rounded men having 3 to 4 years experience, BS 
degree, interested in design of specialty transformers 
and voltage regulators needed. This is an opportunity to 
work in New England with a smaller company. Send 
complete resumé including education, experienc salary 


and history to 


William P. Carpenter 
The Superior Electric Company 
Bristol, Connecticut 





DO THESE 
If you have a prob- 
DESIGNS lem with the con- 
trol, adjustment, 
GIVE regulation, stabiliz 
ing, reduction or 


mcreasing of elec- 

trical voltage — 

Y u then tell your trou- 
bles to the Acme 

Electric engineer- 

neers will help you 

develop the kind of 

5 transformers that 

4% can make your pro 


ducts more reliable. 


ing department 


A complete staff of 


transformer engi 


FOR CORRECTING 
LOW VOLTAGE 
CIRCUITS 


This is a Boost and Buck 
Transformer, used to supply 
240 volt, single phase, 60 
cycle from a 208 volt circuit 
A quick and economical way 
of getting top performance 
from motors installed on 


under-voltage lines 


This 75 VA unie 
provides stabilized 
voltage and prevents 
light fluctuation on 
one of the world's 


best photo enlargers 


This shell type transformer, 2430 
volt primary, 60 cycle 4 vole 
secondary is protected with a 


built-in fuse for maximum safety 


ACME ELECTRIC CORPORATION 


358 WATER ST. CUBA, N. Y. 





VARNISHED FABRICS See Fabrics 
lusulating 


r \ t fi onstruction Mate 
NOW! mMICRODOT VARNISHES, COMPOUNDS and rials Bridgeport Conn 


eel & Wire Div., American Coats 
HESINS, INSULATING 
‘ Monesse , 
data Acme Wir . lonessen, Pa. (Stainless 


Wire Co., 1255 Diaweill Ave i Armature ia 


oa 7 nding) 
~ jiaven | Conn "helt 4 per Products Cort Fort 
RPMI “coccine || eres tek Bets ol 
t 70 OHM Ran et al | & Tron Cor, . 


George + Drawer 115 


Lexington ave., 


N. J 
William, Willimanti« 


e sas t i 
* rw 
CABLES . 
‘ ) America 290 Ferry 
0 ne.. Greenwich, New York 


ing Corp Midland Mict 


. a , a je Nemours & Co Ine.), KB. 1 Asbestos A) 
21 mmf /ft hes Dept Wilmington ¥8, De Kubber B) 

Fi Div Hooker Electro Varnished i C) 

( Ss Walck Koa r Thermoy T) 

@ (400 mc) Y Coaxis . xX) 


17 db/ft enera biects vo Chemical Div., Alden Prod 
, Vittefield, Mass m 64. Mass 
urers § Corp 65 W American Steel & Wire Div., U. 8. Steel 


Chicago 6, Lil Corp Rockefeller Bidg Cleveland 1 
70% (Teflon v., Minnesota Mining & Man Onte 


ghtest microminiature coax connectors ufacturing ) Argyle Lerrace, Irving- Amphenol F 


WIRE and CABLE. INSULATED 


Main, Brock 


Microdot cuts design time by multiplying 
ay aL with the world’s smallest 


ectronic Corp 1830 S. 54th 
and cables available at $0. 70 or 93 ohr Th J ; Ave., Chicago 50, Ill. (X) 
fi epee “ F Bhabha tcf T stor Co., Schenectady 1, N. ¥ Anacot \ e ( *S Broad 
Tn r Tae ily ental require up to 400° F s Mining & M Klectriva ‘ i ce ABCTX) 
Write today for applications data , , ‘ s bly 9 WPauquier Av Mt t , ' 
suquier a, § Se lite y 1 W Van Buren 
, Z ATX 
200 Bush Ban rar & F William, Willimanti 
CONNECTORS ; ' 1 —_— y 
f ‘ » Stress opt 0, V ‘ »0 
1/3 BNC diameter = . ine, A a Copper Co., Waterbury 2 
1 rl > t ’ d t ‘it ntinenta \ Corp Wallingford 
ee ieee |e LD exing y Conn. (ATX) 
orntieh Wire «'¢ Ir SO Church New 
or use Electric Corp., Gateway Cen York 7 WN. Y¥ nT 
aU ie ) $ 401 Liberty Ave Crescent Co., Carol Cable Div Pawtucket 
Quick Conne . " K. I 
phar ‘ I 12-1 26th, Brooklyr Essex Wire Corp Magnet Wire Div 
“pr Fort Wayne 6, Ind. (BT) 
Federal Telephone and Radio Co. Div. of 
Pressurized VARNISHES, FINISHING. See Lacquers ee ee ae eT 
General Cable Cort 
Available: VARNISHES, INSULATING New York 17, N. ¥ 
whie tCumpounds & Hesins Cienera ; Ele . ; er Conetru t m wae 
so i rials Dty ridgeport 2. Conn. (ARC 
Plugs, Jacks julton Mfg. Corp Guiton Industries 


Receptacles, BNC V-BELTS. See Drives, Belt I 212 Durham Ave.. Metuchen, N. J 
MICRODOT p Wires Ine, 98 Windsor Ave 
Adapters, Feed ne w.. YW €8) 
a iaenaaien oud ; VIBRATION TEST MACHINES \ Fremont, South Pasadena 
Pt eet on General Electric Co., Apparatus Sales Dis 
special designs Schenectady 5, N.Y I Cor 1 
Westinghouse Kiectric Corp., Gateway Cen KB ‘ \ 
ler Hiug ‘Oo 4 iui Liberty Ave } 
Mittebureh 1, Pa t Cor Commercial & Fos 
VIiBHAIUNS Vercester 8, Maas. (TX) 


4120 Lexington Ave 


Aerovox Corp New Kedfurd, Mass q . ” Ind Cone eee Core Fort 
elevision adio Co : aye . , 
ee ee & Kad ‘ tockbestos Products Corp., New Haven 4 
Bristol Co., Waterbury 20, Conn Com. (a2 
¢ Me ‘orp o ’ ' f 
lailory & Co., Inc., BP. K., Indianapolis Mcbiings jm ek ; " . Tromss 
a ’ if é ’ orp ifon 
a NY 
: tome Cable Corp., Rome, N. ¥. ‘BTX 
WAXES and COMPOUNDS lec ee eae 


Americal 


Makelite ¢ Div. of 1 


I t ¢ 0, Rockefe r Center, New 


Built-in spring 


WIRE CUTTERS and STRIPPERS. See 


locking action a a an We 


ERS. see | & Cutters, Wire 


el ks Tn TL : iv. 900 ‘e, Mt. WIRE CUTTING PLIERS and TWIST 


TEL WIRE FORMS See Springs Coll & 
WEDGES and PEGS, ARMATURE Fiat; Stampings, Metal 


Ma 
WIRE, MAGNET 


Acme Wire Co 1255 Diswell Ave New 
liaven 14, Conn 
Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, N. ¥ 
WELDING EQUIPMENT Heiden Mfg. Co 463 w Van Buren 
t ents, 03 Nassau. New York Chicago 44, I 
Chase Brass & Copper Co Waterbury 20 
Apparatus Conr 
Eesex Wire Corp Magnet Wire Dir 
Fort Wayne 6, Ind 
eral Cable Co 420 Lexington Ave 
New York 17 r 
Apparatus Sales 
Y 
26 Windsor Ave 
rer removal. Sizes: 46-32 
A extra value for your ger removal. Sizes ) 2 Se ie Ai ade 
“+rs—a real sav 8-32, # ces @ 24, nu ne Fort Wayne, Ind 
customers ’ WELD NUTS. Seo Fasteners as : teeta Me” ate Mine 
ing for you. Precision, 1-20 and ‘9-18. Finishes 


ebiir ms Corp., John A., Sub. of 
spring steel PALNUI cadmium, nickel, chrome WHEELS, BLOWER & Iron Corp.. Trenton 2 
Wing Nuts spin on freely or others to order. Send Rome. N. ¥ 


—lock securely when tin for free samples, stating é' Sprague ric Co., 307 Marshall, North 
ger-tightened—stay tight sizes required, WINDING MACHINES. sy 
in service—unlock with fin & Machines WIRE, RESISTANCE 


THE PALNUT COMPANY 66Gien Road, Mountainside, N. J. ; whl gly lM? olla 


WIRE and CABLE, BARE ! burgt rospect Vark. Pa 
Subsidiory of United 


in Canada: PL. Robertson Co, Lid, Milton, Ont 


t aterbury ), Conn 
Fastener Corporation ; j . 


Riverside Ave 


WIRING, PRINTED CIRCUIT 
ex Manufa 


oO go 8 
Emaee 


LOCK NUTS 
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roved Jl C, 
Weirin q Boxes! 


OIL-PROOF 
DUST-PROOF 


easy to open! just loosen 


clamp screws a few turns! 


@Clamp screws captivated, 


cannot be lost r mislaid 


External mm nting feet of 
Stocked by i d 
Selected 
Electrical 
Distributors 


heavy 12 gauge steel, 


welded, cannot come se 


@ Available with or without 
removable pane! 
@ Heavy gauge steel, welded 


. @ Panel mounting spacers are 
seams, all siaces flanged 


integral with box no holes 
@ Neoprene gasketed cover no leaks 
No oil, water or dust can 


@ JIC and Underwriters lab 
enter 


oratories approved 

@ Cover clamps on box, has 

no screw holes to leak oil 
or water. 


@ Attractive grey hammer 
tone baked enamel finish 


@ Special sizes, finish and 
@ Cover chained to box, can- Pp . 


special constr tion if you 
not be lost or mislaid 


desire 


SPECIFICATIONS Write us today! 


PANEL 5 DEPTH COVER TO PANEL 
No Panel 


xxx x RM KKK OM 


ENGINEERING CORPORATION 


Dept. EM-51, Anoka, Minnesota 


FOLDING DOUBLE CUPPED WASHER LUGS 


= Solderless mumee©) 0) 


Easy to Apply 


OO No Special Tool Needed 
6 One-Piece on 


Ettivient in : Write tor 

Bervice \ * r Bulletin 6-OF 6 — 
Kaveocer « Huperont 

WALSH @LOG. + CINCINNATI 2, OHIO a 


SOLDER 
CONNECTORS 


! REBT AWO FASTEST 


— —_ WAY | 


Write Today For 
WASSCO ELECTRIC PRODUCTS CORP. 


Complete Details 
126 West Cass Street, Joliet, Illinois 


CARDS, PRECEDIN 


QUALITY 
RIGHT 
TO THE 


MILLIAMPERES 


Weston CORMAG”™ mechan 
ism shown in phanton cut 
away — a compact, light 
weight permanent magnet 
moving-coil mechanism; self 
shielded from the effects of 
external magnetic flelds 


Everything about the Model 1301 line of Weston panel 
instruments is different from the terminals and 
lance type pointer right through to the core-magnet 
mechanism not forgetting the lower price. The big 
attraction, of course, is the highly perfected Weston 
CORMAG® mechanism which provides excellent 
shielding from external fields, thus permitting their use 
interchangeably on magnetic or non-magnetic panels 
without need for adjustment, and eliminating any inter- 
effect of instruments on one another when mounted in 
close proximity. For the complete story on the 130] 
line, and on other WESTON instruments for panel use 
including the famous ruggedized line, consult your near- 
est WESTON representative, or write WESTON Elec 
trical Instrument Corporation, 614 Frelinghuysen Ave 
Newark5, N.J.A Subsidiary of Daystrom, Incorporated 


WESTON 


CORMAG”® 
INSTRUMENTS 


353 


’ 


PANEL 





no place for 
do-it-yourself 


commutators 
are our business 


Why get all tied up in the intri 
cacies Of commutator building? 
We have the experience, all the 
materials, and the facilities to 
build any quantity. Sizes 7/16 
to 4° diameter. Our plant is mod 
ern and designed specifically for 
the economical manufacture of 
commutators and slip rings. You 
get custom quality at production 
line cost 

Delegate your commutator 
and slip ring manufacture to spe 
Cialists. Reap the benefit of lower 


costs and on-time delivery 


me Ld I 


Electric Products Co. 


INDEX TO ADVERTISERS 


ommunicate with advertisers write direct or use postcards furnished 


xpressly for that purpose which 


AGA Dis Elastic Stop Nut Corp. of 
America 
Abbou Ball Co I he 
Accurate Spring Mfg. Co 
Acme Electric Corp 
Acro Manufacturing Co., Switch Div 
Adams & Westlake Co I he 
Advance Tool and Die Casting Co 
Acrovox Corp Module Div 
Aircraft-Marine Products, Inc 
Airpax Products Co 
Akron Porcelain Co., The 
Aiden Products Co 
Allegheny Ludlum Stee Corp 
Allen Bradley Co 
Allen Manufacturing 0 
Allied Research Products, In 
Al Chalmers 
Aipha Molykote Corp I he 
Aluminum Co, of America 
American Brass Co I he 
W aterbur Brass Goods Di 
American Felt Co 
American Steel & Wire Div 
Steel Corp 
American ‘lelevisio 
Ampere Co imc 
Amphenol Electronics Cory 
Anaconda Wire & Cable Co 
Armstrong Co., Ine The Gordon 
Armstrong Cork Co., Industrial Dis 
Arnold kngineering Co The 
Allegheny Ludlum Steel Corp 
Artos Engineering Co 
Assembly Products Inc 
Associated Research, Inc 
Associated Spring Corp 
Automatic Electric Sales Corp 


Automatic Switch Co 


BGR Cook Plant, Div ) Associated 
Spring Corp 

Bakelite Co A Div. of Union 
Carbide and Carbon Corp i¢ 

Barber Colman Co 

Barnes Co Wallace, Div. of Associated 
Spring Corp 

Barnes-Gibson Raymond Div. of 
Associated Spring Corp 

Beaver Gear Works Inc 

Belden Manufact ng Co 

Bellows Co I he 

Bentley, Harris Manufacturing 

Berkeley Di Beckman lostruments Ine 

Biwax Corp 

Bodine Electric Co 

Brainin Co., ©. § 

Bruning Co., In 

Brush Electronics Co Div. of 
Corp 

Buffalo Bolt ¢ Div. of Buffalo Eclipse 
Corp 


Burndy bkngimecring Co 


iledonia Electronics ind Transformer 
Corp 

smmbridge Thermionic Corp 

innon Electric Co 

rol Cable Co., Div. of the Crescent ( 
In 

enmtralab, A Div. of Globe-Union Inc 
entury Electric Ce 

eramic Specialies Co I he 

hase Brass & Copper Co., Sub. of Kenn 
cou Copper Corp 

herr Electrical Products Coryg 

hicago Rivet & Machine Co 

hicago Standard Transformer Corp 
larostat Mfg. Co., Inc 

leveland Container Co The 

olonial Insulator Co The 
Olumbia-Geneva Steel Div 

Steel Corp 


omar Electric Co 


appear just preceding back cover 


Communication Products Co., In 
Conmtinental-Diamond Fibre Div. of The 
Budd Co Inc 48 
ontinental Wire Corp 
ords Limited Div., Essex Wire Corp 
ornell-Dubilier Electric Corp 
ornish Wire Co., Inc 
oro-CLoil Co Inc 
rucible Steel Co. of America 
Curtiss-Wright Corp., Electronics Div 
Cyclohm Motor Corp Div. of Howard 
Industries, Inc 


Dale Products, In 

Dano Electric Co I he 

Dayton Rubber Co 
O.E.M. Div 

Detroit Coil Co 

Dialight Corp 

Dobeckmun Co 

Dow Corning Corp 

Driver Co., Wilt 

Driver-Harris Co 

Dunbar Brothers Co Dis 
Spring Corp 

du Pont de Nemours & Co 
Film Dept 

Durakool, In 

Durez Plastics Dis Hooker Electrochem 
ical Co 


Dykem Co., The 


Fagle Signal Corp., Industrial Timers Div 
Fastman Kodak Co 
Faton Manufacturing Co., Dynamatic Div 
Elastic Stop Nut Corp. of America 
Electric Motor Corp., Div. of How 
Industries, Ine 
Electric Specialty Co 
Emerson Electric Mfg. Co., The 
Engineering Co I he 
Enjay Co., Inc 
Erie Resistor Corp., Erie Electro-Mechan 
ical Div 
bssex Wire Corp 
Cords Limited Div 
Magnet Wire Div 


Fanstee!| Metallurgical Corp 

Fasco Industries, Ine 

Fastex Div. of Illinois Tool Work 

Federal Telephone and Radio Co A Dis 
of International Telephone and Tele 
graph Corp., Components Div 

Felters Co The 

Fenwal Inc 

Filtors, Inc 

Formsprag Co 

Friden Calculating Machine Co., Ine 


Fusite Corp The 


Garfield Manufacturing Co 
Garrett Co Im George K 
General Cable Corp 
CGreneral Ceramics Corp 
General Flectric Co 

Accessory Equipment Dept 


Apparatus Sales Div 


Chemical Development Dept 
Direct Current Motor and Generator 
Dept 
Laminated & Insulating Products 
Dept 
Metallurgical Products Dept 
Plastics Dept 
Radio Receiver Dept 
General Industries Co The 
General Mills, Ine Mechanical 
General Plate Div Metals & 
Corp 
General Thermostat Corp 


General Transformer C« 





INDEX TO ADVERTISERS 


lo communicate with advertiser 


expressly for that purpose 


Giannini & Co Inc G. M 
mechanical Div 
Gubson Co The 


Electro 


William D Div. of 
Associated Spring Corp 

Gits Bros. Mfg. Co 

Globe Industries, Inc 

Goshen Rubber Co., Inc 


Graphic Systems 


Greibach Instruments Corp., Gulton 
Industries, Inc 
Reproducer 
Guardian Electric 
Gudebrod Bros. Silk Co., Inc 
Gulton Industries, Inc 
Instruments Corp 


Gries Corp 


Greibach 


Hart Manufacturing Co., The 

Hatheway & Co 

Haydon Co., The A. W 

Haydon Manufacturing Co., Inc A Sub 
of General Time Corp 

Electric Co 

Electric Co 


Heinemann 
Heinze 
Heli-Coil Corp 

Helipot Corp A Div. of Beckman Instru 

ments, Inc 

Hoffman Engineering Cory 

Hollingsworth & Vose Co 

Houghton Laboratories, Inc 

Howard Industries, Inc 
Research and 


Laboratories 


Hughes Development 


Hycor Div. of loternational Resistance Co 


ideal 


Iisco 


Industries, Ine 
Corp 
Imperial Tracing Cloth 
Industrial Timer 
Manufacturers Corp 
International Bu iness Machines Corp 
International Nickel Co., In« The 
International Rectifier Corp 

Register Co 


Resistance Co 


Corp 
Insulation 


International 
International 
Irvington Div Minnesota 


Manufacturing Co 


Mining and 


Johnas-Manville 
Joliet Wrought Washer Co 
Jones Div Howard B., Cinch 


Manufacturing Corp 


Keuffel & 
Keystone 


Esser Co 

Bolt & Nut Corp 
Kirkwood Commutator Co., The 
Kicin & Sons, Mathias 
Knox Porcelain Corp 
Kreuger & Hudepoh! 
Kubo & Jacob Molding & 
Kurz-Kasch, Inc 


Too! Co 


Lamb Electric Co., The 
Inet-Palmer Div 
Leland In G. H 
Lewis Spring & Manufact 
Lindberg 
Div 


Leach Corp 


iring Co 


Engineering Co Transformer 


Macallen Co I he 
Magnetic In 

Malayan Tin Burea I he 
Mallory & Co., Inc., P. R 


Manros and 


’ 
Sons Co I N Div. of 
Associated Spring Corp 
Master Electric Co., The 
Mechanical 
Mercoid Corp., The 


Back ¢ 


Inside 


Products, Ine 


Metallizing Engineering Co., Inc 

Mica Insulator Co A Sub. of Minnesor 
Mining & Manufacturing Co 

Microdot 

Micro Switch, a Div. of Minneapolis 
Honeywell Regulator Co ( 

Midwest Mold ind Manufact 


Milwaukee Dis of Associated Spring 


ring Co 


Corp 


Minnesota Mining and Manufacturing Co 


i 


ov 


which 


write direct or use postcard 


appear just 


furnished 


preceding back cover 


Mohawk Manufacturing Co 
Molded Fiber Glass Sheet Co 
Monsanto Chemical Co 
Moog Valve Co., Inc 
Paper Mills Co 
Mt. Vernon Die 


Plastics Div 


Mosinee 


Casting Cory 


Multi Electric Mfg. Inc 

Mycalex Corp. of America 

National Acme Co The 

National Band & Tag Co 

National Electrical Manufacturers Associa 


tion, Dry Process Flectrical 


Porcelain 
Section 
National Electric 
National Lock Co., Fastener Div 
National Tube Div l 


( orp 


Controller Co 


nited States Stee 


New Departure, Div. of General Motors 


New England Mica Co., In 

New Hampshire Ball Bearings In 

New Jersey Pore un Co 

New Jersey Wood Finishing Co., Elect 
Insulation Dept 

New York Belting & Packing C« 


Nippert Electric Prod 


cts Co 1 he 


Nothelfer Winding Laboratori In 

Ohio Div. of Associated Spring Cory 
Ohmite Manufacturing Ce 

Oronite Chemical Co 

Owens-Corning Fiberglass Cory 

Palnut Co Ihe Sul of Uni Car 


bastener Cor 
Parker White Metal Co 
Pass & Seymour, ine 
Phalo Plastics Corp 


Phaostron lostrument & Electronic Ce 

Phelps Dodge Copper Product Corp 
Inca Manufacturing Dis 1s 

Phoenix Electric Manufacturing Co 


Plastic Capacitors, Inc 

Plastic Molded Parts, Inc All, of Mason 
Shaver & RKhoades, Inc 

Polyken Sales Div The 

Porcelain Products, Inc 

Potter & Brumfield Inc,, Sub. of Americ 
Machine & 


Precision 


Kendall Cx 


Foundry Co 

Apparatus Co., In 
Progressive Manufacturing Co Ihe, Div 
of The Torr 


ngton Compan 


Racine Electric Products Div. of Howard 
Industries, Inc 

Radio Receptor Co In Semiconductor 
Div 


Rae Motor Corp 
Kajah Co The 
Rathborne 


Raymond 


Hair and Ridgway Box Co 
Manufacturing Co Dis 


of 
As ocrated Spring Corp 

Redmond Co 

Resinite Corp Div. of Precision Paper 
Tube Co 

Kesistofiex ¢ orp 

Reuland Electric Ce 

Revere Copper and Brass Inc 

Rex Kheostat Co 

Robbins & Myers, In« 0, 41 

Robertshaw-Fulton Controls Co Robert 


haw Thermostat Div 


Rockbestos Products Corp 
Roebling s Sons Corp John A Sub. of 
The Colorado Fuel and 
Brothers 


Rome Cable 


lron Cory 
Rogan 


Cory 
Rostone 
Royal Electric Co., In 

Russe Burdsall & Ward Bolt and Nut ¢ 
Ryerson & Son, Inc Joseph 1 


Corp 


seaboard Coil 
Spring Cory 
& Mig. Cx 


Manufacturing (« I hve 


eymour 


Spring Di f Associated 





MOLDED 
FIBER 
GLASS 


Sheet 
Insulation 


for better products at less cost 


Formulated to meet N.E.M.A. spec 
ifications for Class B insulating 
materials, MOLDED FIBER GLASS 
reinforced polyester sheet also of 
fers these bonus features 


Strength that's pound for pound 
greater than steel — ideal for appli- 
cations requiring both mechanical 
and dielectric strength 


Light weight 
all products 


— desirable in nearly 


Moisture resistance — 
mony uses 


essential for 


Impact resistance — it's a 
material for tough jobs 


tough 


Plus chemical resistance, stability, uni 


form heat resistance...and economy! 


MOLDED FIBER GLASS sheet is 
easily punched, easily fabricated, 
available in any thickness, cut to 
any size or shape. 


Also available in 
special formulations 
to meet specific 
needs. Write for 
information. 


molded 
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THE A. W. HAYDON CO. SPECIAL TIME DELAY RELAY 
never gives in to severe vibration, shock or sustained acceleration. 
Positive detent arrangement maintains time setting under all 
conditions. Large adjusting knob facilitates changing of time 


setting. Stepless clutch drive minimizes clutch error. 


SPECIFICATIONS 


* Voltage Range: 24-29 Volts DC at 68°F. 


2. Accuracy over Calibrated Range of adjustment: % 
(a) +0.1 second or +1%/, of setting, under condition 1. 


(b) +0.15 second or +2°/, of setting, over wide 
temperature range 


Meet Military Specs. for temperature, altitude, sand and dust, 
fungus, salt spray, radio filtering. 


4. Vibration: 5-55CPS with total excursion 0.060". 


See us af the 1.5.A. Show, 
Booths 210-211, Sept. 17 to 21. 


,s 
= ratings at 29 Volts and room temperature: 


+ 


“ 1. Motor— 2. Clutch— 3. Contacts— 
25 Milliamps 200 Milliamps 1.0 Amp inductive 


Time delay period can be adjusted in 2/10 second increments 
ever range of 0.2—30 seconds. 


prefered where penformomce is paronnaumt,.. 


JY A WMavor 
7 _A.W5FIAYDON Company 
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Motor Ratings 
Motor Types 
Construction 


Speeds 
Installation 


Power Drive 
Features 


See MASTER for a selection of motor 
drives that you can get nowhere else 
for specialized power drives unequalled for 
flexibility, compactness and performance. 
See Master for the right horsepower, right 
shaft speed, right mounting features—to 
add salability to your products, efficiency 
to your plant equipment. 


Master components are designed to 
combine in one compact unit to suit your 


needs exactly—all the way up to 400 


H. P. Just ask us for information. 


1%. to 400 H.P. All phases, voltages, and fre 
quencies 

Squirrel cage, slip ring, synchronous, repulsion 
start induction, capacitor, direct current 
Open, enclosed, splash-proof, fan-cooled, 
explosion proof, special purpose 

Single-speed, multi-speed, and variable speed. 
Horizontal or vertical, with or without flanges 
and other features 

Electric brakes (2 types) —5 types of gear re 
duction up to 432 to | ratio. Mechanical and 
electronic variable speed units—fluid drives 
every type of mounting 


THE MASTER ELECTRIC COMPANY 
Dayton 1, Ohio 





for warm-air 
and household heating applications 
new STEMCO 


TYPE D THERMOSTATS 


New Stemco Type D Thermostats give laundry dryers, 
furnaces and warm-air equipment snap-action control—at 
a competitive price. Two basic styles available: exposed 
bimetal for rapid response, enclosed bimetal for dust or 
lint-laden atmospheres. Each is furnished for two or four- 
hole mounting, either with spade or screw-type terminals 
Listed by the Underwriters Laboratories for operation 
to 300°F 


If your product uses thermostats, check Stemco 
Thermostats first. You'll get more thermostat for your 
dollar longer service-free life for your product 


more satisfied customers. AA-2339 





" STEMCO 


